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Habtfobd, Conn., October 12, 1908. 

To the Honorable Court of Common Council: . 

SiHs: — We beg to submit herewith the report of City 
Engineer Frederick L. Ford, upon a general plan for the 
abatement of the flooding nuisances caused by freshets in the 
Connecticut Eiver. 
This plan provides 

First: For an intercepting sewer to start at the foot 
of Keney Lane or Potter Street where it would discharge 
into the Connecticut River, thence to run westerly to Com- 
merce Street; thence northerly through Commerce Street 
and Connecticut Boulevard to Kilboiim Street; thence west- 
erly to Charles Street; thence northerly to Talcott Street; 
thence westerly to Front Street ; thence northerly to Morgan 
Street; thence westerly to Market Street; thence northerly 
to Pleasant Street; thence westerly to Village Street or Wind- 
sor Street; thence northerly in Village Street or Windsor 
Street to Avon Street This sewer would be laid out to* dis- 
charge by gravily until water in the Connecticut River rose 
to about elevation fifteen, eighteen being the height of the 
lowest cellar upon the route laid out for the interceptor. If 
the Connecticut Eiver continued to rise, the gates at the out- 
let would be closed and pumps of capacity sufficient to handle 
aU sewage and surface water from the area within the dyked 
district would be started and operated continuously until 
the water in the Connecticut River receded to elevation fif 
teen. This intercepting sewer would have to be of varying 
; sizes from about seven feet in diameter at the outlet, to per- 

\ haps four feet at the northerly end. The grade would be 

*: about one foot in each one thousand feet ; the depth sufficient 
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for ordinary cellars, and considerably deeper than the present 
sewers to be replaced by the proposed interceptor. 

Before the size or grade of this sewer can be exactly de- 
termined, it will be necessary to dig test pits at two or three 
hundred foot intervals over its entire course. These ex- 
cavations will not only show the nature of the soil to be 
encountered in the prosecution of the work, but vdll also give 
a very fair idea of the amount of ground water liable to in- 
filtrate into the sewer, and indicate the degree of impervious- 
ness which should be attained in the construction of the sewer 
and the filling of the trench. 

In the former reports of engineers upon this sanie prob- 
lem, there seems to have been a general idea, that, as much 
of this land has been made by filling vsdth various kinds of 
material, extending over a long perS, there is a possibility 
that porous layers will be found at certain depths, and much 
underground water encountered. Some of the 'engineers 
recommended very strongly that borings should be made to 
determine this element of uncertaintv, but we cannot find 
that this work was ever carried out. It should certainly be 
done now, because the nature of the soil and the amount of 
ground water to be handled will necessarily have a great in- 
iluenoe upon the cost of the undertaking, as well as upon the 
siz^ of the sewel's and the materials used in their con- 
struction. The test pits will be dug at right angles to the 
streets and long enough to show the exact location of the 
imderground structures of other corporations, so as to 
determine whether it will be necessary to temporarily remove 
any of them during the construction of the sewer. Up to 
this time vre have made no attempt to have this work done 
until the general scheme was outlined, but we have now re- 
quested the City Engineer to proceed with this work in order 
to get a closer approximation of the cost of the entire project. 

We understand from the City Engineer that at the time 
Mr. Edwin D. Graves, chief engineer of the Connecticut River 
Bridge and Highway District Commission, was planning 



the Hartford Bridge, the question of the construction of a 
river front interceptor, to abate the nuisance caused by the 
discharge of crude sewage into the Connecticut River from 
the eleven separate sewers between Park River and Riverside 
Park, was thoroughly discussed by the two engineers at that 
time, and a plan of the location of such a sewer was made by 
Mr. Graves, 

The route then favored by both engineers, from Kilboum 
Street northerly, provided for a location through the entire 
length of Charles Street, under Morgan Street and northerly 
through the new freight yard about on the line of Charles 
Street, to the northeast intercepting sewer which enters the 
Connecticut River between the Hartford Bridge and the 
old pumping station of the Hartford Water Works. 

Mr. Ford has also informed the committee that the Bridge 
Commission in its negotiations with the X. Y., N. H. & H. 
R. R. Co., provided for a right-of-way for th'e construction of 
such a sewer through the new freight yard north of Morgan 
Street. 

The location now proposed by the City Engineer, for that 
part of the interceptor north of Taloott Street, has been se- 
lected for the following reasons: First, because this inter- 
ceptor was not built before the completion of the bridge 
comijiission's great work, and hence caomot now be carried 
out without increased difficulty and much additional expense. 
The extra cutting through Morgan Street and the new freight 
yard at their present grade, would make an appreciable dif- 
ference in the cost of this particular section, and work around 
the network of freight tracks would be more or less of a 
hazardous undertaking. Secondly and principally, because 
the local sewers, especially those in Taloott, Front, Market, 
Pleasant and Windsor Streets, are old, entirely too shallow 
and inadequate, and in such a defective condition that all 
should be rebuilt at an early date. The new interceptor 
through these streets would be larger and deeper, and provide 
this congested district with adequate sewerage facilities so 
much needed at the present time. 
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By the City Engineer's modified plan, new local sewers 
discharging westerly into the new interoeptor instead of east- 
erly into the northeast trunk sewer, would be required in 
Pleasant Street, between Market Street and the new freight 
yard; and in North Street, Pequot Street and Avon Street, 
but all of these would be small, short, and comparatively 
inexpensive. 

It is proposed to locate the principal pumping station in 
the vicinily of the comer of Ooignmeroe Street and Potter 
Street, near the junction of the Paxk River Valley, and the 
proposed Connecticut River Front intercepting sewers. This 
site is selected for the double purpose of handling the sewage 
and surface water from the river front interceptor, while the 
outlet gates are doeed during freshets in the Connecticut 
River, and for lifting the sewage only, from both interceptors 
when the Oonnectiout River is below elevation fifteen, and 
discharging it into a higher level sewer to later be constructed 
as an extension of the river front interceptor, either to a new 
outlet^ or possibly to filter beds further down the river. 

Even if the Connecticut River Front interceptor were to 
be extended at this time, south of the outlet of Park River, 
say to opposite the easterly end of Charter Oak Avenue, or 
even below this point, it would be necessary to have a pump- 
ing station near the comer of Commerce and Potter streets 
to handle the dry weather discharge of the Park River Valley 
interceptor. The storm water overflow through Keney Lane 
or Potter Street is also necessary in either case, because the 
cost of carrying the large river front interceptor below this 
point seems to be prohibitory. 

After the Connecticut River Front interceptor is com- 
pleted, if the combined discharge from the two interceptors 
near Keney Lane prove to be an unbearable nuisance, the 
river front interceptor can be continued below Park River. 
The reason it is not included in the present plan, is one of 
expense only. It is also planned to construct a small pump- 
ing station, possibly to work automatically, near the comer of 



North Front Street and Avon Street, to lift the sewage from 
the northeast sewer into the new local sewer planned for Avon 
Street and discharging into the northerly end of the river 
front sewer at Village Street or Windsor Street During 
severe storms this small station would become overloaded and 
the surface water, slightly polluted, would pass out through 
the northeast interceptor into the Connecticut River. 

On account of the low grade and large size (60 inches) 
of this interceptor, near its outlet, it appears to be absolutely 
impracticable to attempt to carry its entire discharge through 
the new river front interceptor. 

The construction of the sewers as advocated herein, will 
oompletely abate the floodiiig nuisance between State Street 
and Avon Street, and this seems to be a pressing need. 

The problem between State Street and Park River, how- 
ever, will not be completely solved by the construction of the 
Connecticut River Pront interceptor, because most of the 
streets in this district east of Front Street are below freshet 
level, and surface flooding will continue. 

The construction of the Connecticut River Front inter^ 
ceptor should, therefore, be followed by the raising of Com- 
merce Street between State Street and Park River, and po(E»i- 
bly Potter Street between Commerce Street and Front Street, 
and a small section of Front Street and Arch Street near 
their intersection. This would oompletely dyke the entire 
area north of Park River and west of Commerce Street, Con- 
necticut Boulevard, and the Valley Railroad embankment 
north of Morgan Street 

There still would be an unprotected area east of Com- 
merce Street, between Park River and State Street, but 
several private properties within this district have already 
been raised above freshet level. A considerable portion of 
the area between Keney Lane and State Street is now used 
for wholesale purposes, and the owners of these properties, 
for their own good, will gradually raise them. There is, 
however, a small residential section between Keney Lane and 
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Park River, which would be outside of the protected area. 
This small district could be raised above freshet level if it 
oontiiiued to be used for residential purposes, but the com- 
mittee is of ^ the opinion that as the river front wharfage is 
becoming more and more valuable each year, this small area 
will soon change from a residential into a business district 

There is stiU another section of the city where flooding 
occurs from freshets in the Connecticut River, but on acr 
count of its undeveloped character, the freshets cause very 
little damage or inconvenience at present. As the district 
develops, the trouble will naturally increase. We refer to the 
area north of Suffield Street and adjacent to Windsor Street 
and Windsor Avenue. Windsor Street between Suffield 
Street and Sanford Street is considerably below freshet level. 
Last year the grade of Windsor Street between Sanford 
Street and Windsor Avenue was raised above the danger line. 
A short section of Windsor Avenue in the vicinity of Fish- 
fry Street is also below freshet level, and is sometimes sub- 
merged. By raising the low places in Windsor Street and 
Windsor Avenue, above referred to, these two streets would 
then serve as a dyke for the entire area west of them, and 
prevent surface flooding. This work can be carried out at 
the present time while the adjacent property is in an unde- 
veloped condition, much more advantageously than in later 
years. 

It is almost impossible to forecast the development of 
property in this vicinity. At the present time, manufacturing 
companies are building new plants on Windsor Street, and it. 
looks as though the easterly side of this street would be 
largely, if not wholly, devoted to such purposes. Very few, 
if any, buildings of this character would have basements sub- 
ject to danger from flooding. If private residences should 
be erected upon either street where the land is below freshet 
level, the owners should be cautioned about safe cellar depths. 
The probabilities are that in any event, very few of the cel- 
lars would be below freshet level, and these could be protected 
by back water valves. 
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The City Engineer has spent a large amount of time and 
laboir in determining the probable cost of raising the entire 
area above freshet level, for it seemed to the committee from 
the start that this would be the ideal solution of the river 
front problem, if it could be successfully carried out at any 
reas(»iable expense. In order to fully carry out such a 
scheme, it would be necessary to have the hearty cooperation 
of every property owner. 

If the streets alone were raised by the dty with the idea 
that eventually every owner would raise his property to the 
new grade, the city would be liable for damages for changing 
the grades of the highways unless every property owner 
signed a waiver of his claim for damages. If this were not 
done, and actual damages were paid for such changes, the 
city could assess a part, or perhaps the whole amount of 
damages awarded for such changes as benefits upon the abut* 
ting property. 

In the earlier investigations the committee of 1866, con- 
sisting of N". H. Moi^an, Frank W. Cheney, and Jonathan B. 
Bunce, strongly recommended the raising of the entire area^ 
In 1867 Greneral William B. Franklin also favored the plan. 

Obviously one of the first considerations, if the raising 
plan were adopted, would be a decision as to the height of the 
new grade to be safely above freshet level. Upon this ques^ 
tion there was quite a difference of opinion among the earlier 
investigators, as there undoubtedly would be at the present 
time. General Ellis favored 33.4 for the height of the pro- 
posed dyke, the same as the top of Colt's dyke, and two feet 
above the 1854 freshet (81.4). The 1866 committee. En- 
gineer James Laurie, and Gteneral William B. Franklin, 
favored 34.4, three feet above high water mark of 1854, for 
the crest of the proposed dyka In 1896 the counsel com- 
mittee of Mayor Miles B. Preston reoomrfiended a height of 
32.4, or one foot above the 1854 freshet. Having in mind 
the fact that the grade of the new freight yard north of Mor- 
gan Street, as well as that of the intersection of Front and 
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State streets, is about 30.5, approximately ten inches below 
the 1854 freshet, the City Engineer has estimated the cost 
of raising the entire flooded area to this grade, and also to 
elevation 32.0, so that by interpolation, the approximate 
cost of raising the district to any other grade near these 
elevations can easily be determined. In these estimates he 
has figured on removing and replacing the curbing and side- 
walks in the streets, the filling in of the highways, yards, 
and cellars, the raising of all buildings, and the repaying of 
the streets with macadam and granite. 
These estimates are as follows : 

FOR ELEVATION 30.5 (10 INCHES BELOW THE 1854 FRESHET). 

Assessed val- Cost if Streets are {>aved with 

uation of 
DISTRICT. property. Macadam. Granite. 

Park River to State St, $482,200 $223,641 $245,327 
State St to Morgan St, 614,560 225,261 241,136 
Morgan St to Railroad, 747,400 193,932 216,447 



Total, $1,844,160 $642,834 $702,909 

FOR ELEVATION 32.0. 

Park River to State St, $482,200 $260,167 $282,570 

State St to Morgan St, 614,560 253,149 269,601 

Morgan St to Railroad, 747,400 287,144 311,563 



.••i 



• • 



Total, $1,844,160 $800,460 $863,734 

FOR ELEVATION 33.5 BY INTERPOLATION. 

$1,844,160 $958,036 $1,024,559 

FOR ELEVATION 34.5 BY INTERPOLATION. 

. $1,844,160 $1,063,169 $1,131,775 

In the sixties, Engineer James Laurie estimated the coat 
of raising the entire area to elevation 32.4 as follows: 
•District south of Morgan St. and above Commerce St, 
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425,000 cubic yards; district north of Morgan St and above 
Front St, 700,000 cubic yards; total, 1,125,000 cubic yards 
at 40 cents^ $450,000. The above estimate did not provide 
for raising the streets in these two districts, which he figures 
would add $137,500, making $587,500. This estimate of 
Mr. Laurie's only provides for the cost of filling the entire 
area, for in his report he says, " in addition, however, to the 
cost of filling, there would be a large expenditure required 
for lifting and relaying the paving and flagging, and raising 
and adapting the present buildings to the new grade." 

While the estimated cost of raising the inundated district 
in the sixties appeared like a vast undertaking, naturally the 
cost today would be much greater on account of the addi- 
tional amount of curbing, sidewalks, paving, etc., to be re- 
moved, and the greater number of buildings to be raised. 

While we have no way of comparing in detail the esti- 
mates of James Laurie and City Engineer Ford, because of 
the great changes in the districts during the last half century, 
we believe the latter's estimates are conservative, as will be 
seen by an examination of the tables in the detailed report of 
City Engineer Ford. It is possible that if the work were to 
be undertaken upon a* large scale, the unit prices used in the 
estimates could be lowered, but unforeseen contingencies 
would undoubtedly offset the difference. 

If the raising scheme were to be adopted, the sewage 
system for the East Side would naturally be different from 
that previously outlined in this report The surface water 
from the yards and streets could then be discharged directly 
into the Connecticut River at all times without pumping. If 
the present sewers were used for such purposes, new sewers 
would have to be built in all the streets to prevent cellar 
flooding and to collect the sewage, ,and an interceptor would 
be required to' carry it to a central pumping station; other- 
wise the river front would remain as polluted as at present. 
The only difference in the two sewerage systems would be the 
excess size and cost of the river front interceptor necessary to 
carry the large amount of surface water from the district; 



12 

and the additional expense of pumping this surface water 
while the gates were closed during freshets in the Connecticut 
Kiver, less the cost of providing a double system of sewers 
back from the river to an elevation above freshet level^ in 
each street where flooding now occurs. 

After the large river front interceptor, as first outlined 
in this report) is completed, and the nuisance from Con- 
necticut Kiver freshets is abated, it is not improbable that the 
increment in value of property due to the great work of the 
Bridge Commis&ion and this improvement, will become so 
marked that the entire character of this section will rapidly 
change, and large, modern fireproof structuree will replace 
many of ike present old, dilapidated buildings. If so, the 
raising plan could be gradually accomplished, for it has the 
advantage that it could be carried out in sections from time 
to time as considered advisable. 

In view of the foregoing considerations, ,the Committee 
is of the opinion that the city would not favor the raising of 
the entire area at this time on account of the great expense 
involved and the difficulty of securing the cooperation of the 
many property owners, so essential for the successful com- 
pletion of such a great work. 

We believe the river front interceptor and the necessary 
pumping stations should first be constructed and that they 
should be of ample size to provide for all surface water 
within the district. 

The City Engineer informs us that in his opinion this 
work would cost from $300,000 to $350,000, although 
definite estimates cannot be obtained until test pits have been 
dug over the entire line. 

The Committee is planning to hold public hearings 
upon this matter in order to test public opinion, upon the 
different plans of abating this flooding nuisance, for it be- 
lieves that the general sentiment of the City toward the 
East Side has changed considerably since the completion of 
the work of the Connecticut River Bridge and Highway Dis- 
trict Commission, and that whatever is done to clean up 
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the East Side should be in harmony with this great work. 

An edition of 2,000 copies of the report of the commit- 
tee and the detailed report of the City Engineer is being 
prepared for general distribution, out of the appropriation 
made for the work of the committee. This is quite essen- 
tial for a thorough understanding of the report of the City 
Engineer, as it contains many maps, tables, diagrams, etc., 
which cannot be reproduced in the council records. 

We recommend that all of the reports except maps and 
diagrams be printed in the Coimcil Journals, because of 
their permanent value. 

EespectfuUy submitted, 

Fkank W. Whiton^ 
Herman P. Koppi^bmann^ 
John J. Kenefick, 
Alexander D. MacKinnon, 
Elmer A. Jaokman^ 
Clair S. Hutchinson^ 

Joint Special Committee on East 
Side Flood Protection, 



Report of City Engineer Frederick L. Ford 

UPON A GENERAL PLAN FOR THE ABATEMENT OF THE 

NUISANCES CAUSED BY FRESHETS IN THE 

CONNECTICUT RIVER. 

Haetfoed, Conn., October 12, 1908. 

Me. Feank W. Whiton, 

Heeman p. Kopplemann^ 

John J. Kenefick, f '^''*"* ^P'"^^ ^'^^ 

A -r^ ^^ -r^ / mitte on East Side 

Alexandeb D. MacKinnon.; _, , „ ^ .. 

I Flood Protection. 

Elmee a. Jackman^ 
Claie S. Hutchinson, 

SiEs : — The subject of this discussion, the protection 
of the East Side from inundation from freshets in the Con- 
necticut Eiver, is not a new one, as it has been before the 
citizens of Hartford for the last half century. 

At three diflferent times during this period, the discus- 
sion has been much more actively considered than during 
the mterremng years. 

In the sixties, it was decided to dyke the afflicted sec- 
tion, and plans, specifications and estimates were prepared 
for carrying out the work. The route was practically agreed 
upon and the City Council authorized the first expenditure 
upon this sanitary improvement, but the construction of the 
Valley Railroad and the organization of the Board of Street 
Commissioners in the early seventies, postponed the work. 
During the next twenty-five years, very little progress seems 
to have been made toward a solution of this perplexing 
problem. Ex-Mayor Miles B. Preston is entitled to the 
credit of reviving the discussion in 1896. While each agita- 
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tion of the East Side Flood Protection Problem has received 
enthusiastic support, both from the City Government and 
from interested property owners in the afflicted district, for 
various reasons nothing has been accompUshed directly by 
the city to relieve the situation as a whole. One surprising 
feature* in connection with a study of this interesting problem 
is the fact that while freshets, like city governments, have 
come and gone, they have never been followed, so far as I 
am aware, by serious epidemics among the residents of the 
inundated district. 

I apprehend that during the last half century there have 
been times when conditions were ideal for serious trouble, and 
the fact that it has thus far been averted, should be a matter 
of general satisfaction. 

If epidemics have been prevented in this district, and 
the death rate has been kept down to nearly normal during 
this long interval, it has been largely due to the activity and 
precaution of the residents themselves. 

As the history of the efforts to improve the sanitary 
conditions of this section of the city covers a period of nearly 
a half century, it seems especially fitting to here incorporate 
an abstract of the thorough and exhaustive work already 
accomplished upon this problem. During this period, sev- 
eral eminent engineers, and many of Hartford's most dis- 
tinguished citizens have reported upon this same problem, 
and it would be unwise to now adopt any system of relief 
without carefully weighing the conclusions previously 
reached by these investigators. Naturally none of the former 
plans can now be carried out as a whole because of the 
great changes which a half century of municipal progress has 
brought about, but it is surprising to find how little difference 
there really is in the various plans, and equally encouraging 
to know that the project of today, although more expensive 
to carry out, does not look as stupendous as it undoubtedly 
did to Hartford in the earlv sixties. 
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FIRST PETITION FOR A DYKE. 

While Colonel Colt was building his dyke in the South 
Meadows the idea was gaining ground that a similar struc- 
ture should be built by the city north of Park River. 

If a private individual could afford to pay the cost of 
dyking unimproved meadow land, much more, it was argued, 
could the city afford to pay for protecting its important 
wholesale and tenement district. 

A petition was accordingly presented to the Court of 
Common Council, signed by Woodruff & Beach, Horace 
Ensworth, Gridley & Frisbie, and fifty-four other prominent 
firms and owners of the east side, asking " that your honor- 
able body will direct the raising of Commerce and Morgan 
streets in the city, also the north hank of Little River, from 
the line of Commerce Street to Arch Street, so as to protect 
the property within the limits named from, the inundations 
of the Connecticut River." 

CITY OBTAINS LEGISLATIVE AUTHORITY TO BUILD DYKES. 

The city had no authority at that time to order the con- 
struction of such work, so a charter amendment was obtained 
from the State Legislature (July 7, 1865). This provided 
" That the Court of Common Council of the City of Hart- 
ford shall have the exclusive power to lay out, make and 
establish, within the limits of said city, any dyke necessary 
to prevent the water of the Connecticut or Mill River from 
inundating or overflowing said city, or any part thereof, 
which shall be considered and treated as a public work of 
said city." 

FIRST REPORT ON DYKE, OCTOBER 23, 1865. 

On this authority the Council promptly appointed a com- 
mittee, consisting of Alderman Woodruff and Councilmen 
Kellogg, Harbison, Woodruff, and McManus, " to procure 
plans and specifications and estimates of the proposed dyke 
on the bank of the Connecticut River." 

2 
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They reported on October 23, 1865, by submitting a 
report and map by General Theodore O. Ellis, whom they 
had engaged for the purpose. The report was published for 
one week in the four daily papers and the next year two 
hundred copies were printed with other resolutions of the * 
city government to March 20, 1866 (The Hartford Dyke 
Reports and other papers, Hartford, Calhoun Printing 
Company, 1866). On January 28, 1867, one thousand 
copies were ordered printed, the subject matter requiring 
by this time a 48-page 6x9 pamphlet entitled " Report of 
the Committee on the Proposed Hartford Dyke, accompanied 
by the Reports of the Engineers, January 18, 1867, together 
with former Reports of the Committees and Engineers. 
Hartford: Press of Wiley, Waterman and Eaton, 1867." 

Both of these reports have long been rare, but the originals 
are on file at the Halls of Records. 

GENERAL ELLIS RECOMMENDS ELEVATION 33.4 FOR TOP 

OF DYKE. 

Oeneral Ellis examined all the flood data available and 
gave a table of the principal heights. He did not investigate 
the possibilities of floods very much higher than that of i55i, 
but assumed that the top of the dyke should he two feet above 
that level. 

LOCATION OF DYKE PROPOSED BY GENERAL ELLIS. 

He recommended that it run close to the bank of Little 
River from the foot of Prospect street to Dutch Point, filling 
Arch street to the proposed grade; '' thence passing along the 
wharves . . . to the foot of Ferry street; thence along 
Commerce to Morgan street; thence following the line of the 
freight track of the Hartford and New Haven Railroad, to 
near its junction with the main track/' 

His arguments against the proposed route wholly in Com- 
merce street was that it left too much valuable property 
unprotected east of the dyke. As much of this property has 
since been raised this argument is now less forceful. 
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GENERAL ELLIS NOT IN FAVOR OF OPENINGS THROUGH 

DYKE. 

Kegarding street crossings, he says: " It is proposed to 
carry all crossings over the embankment at grade, and no 
provision is made for openings through it for convenience of 
access to the wharves. The insecurity of these openings 
and the danger of their not being properly closed in time 
of high water, together with the disastrous consequences that 
might occur from their not being properly secured leads me 
not to recommend them. They can be so consti'ucted as to 
be secure if properly taken ca/re of, but the certainty of a 
solid embankment is far preferable in a permanent structure 
like this/' 

On the city side the streets would be filled on a 5 per 
cent, grade to the top of the dyke. On the river side the 
ramps or slopes down and along the outer slopes of the 
embankment would connect with the wharves. 

He mentions wells inside the dyke lines in which water 
rises and falls with the river "seemingly indicating some 
connection through a quickswnd or otherwise with the water 
in the river/' The surface of the bank, however, is, he 
thinks, hard and firm sand deposited by tibe river, and if at 
high water the wells should overflow they can be securely 
filled up .... so as to cause no further trouble. 

DISPOSAL OF DRAINAGE DURING HIGH WATER IN 

CONNECTICUT RIVER. 

" The question of disposing of the drainage during high 
water is perhaps the most important one to be considered in 
the construction of the dyke/' as . . . *' we have to 
provide for all the accumulation of water from sewerage and 
rainfall within the dyke at such times/* 

He proposed " to intercept by a surface drain at Front 
street, between Temple and Arch streets, all the surface 
water between Main and Front streets/' This drain would 
take into Little River all the surface water from a level of 



abont six feet V^low the flood of 1S54, and a gate at its 
outlet would not hare to be cloeed unless the water r*>5e abi>ve 
that height. 

The sewage between Morgan street and the Little Kiver 
and all surface drainage not carriel otf by the Fn>nt street 
drain^ above mentioned, is providei for by a sewer in 
Charles, Commerce, and Potter streets^ having its lowest 
pcMnt at the foot of Ferry street- 
He did not provide any sewerage plan for the territory 
north of Morgan street, as " most of the rainfall appears to 
he aUovjed to remain upon the surface of the law ground west 
of Front street until it soaks into the ground or is evapo- 
rated/' 

A sewer was provided to connect the Avon and Pleasant 
%iTee^ sewers at one outlet through the embankment at the 
foot of Pleasant street. 

" The amount of damages claimed cannot be estimated 
witli accuracy, as it depends in a great measure upon the 
feeling among the owners of property affected, in favor of, or 
against the proposed improvement* If they can be assured 
that their property inside will be permanently protected, it 
lA to he hoped that a very small compensation for the amount 
of land actually occupied by the dyke will suffice, and that 
the owners of wharf property will regard the slightly in- 
creased difficulty of access to the river as fully compensated 
by the security given to their property inside the embank- 
ment." 

GENERAL ELLIS' ESTIMATE OF COST OF DYKE $224,125. 

General Ellis estimated that a dyke 20 feet wide on 
top, including $66,000 damages, would cost $224,125.00. 

As confirming his recommendation, he adds : " The 
success of Col. Colt's experiment in the improvement upon 
the South Meadows shows conclusively that a properly con- 
structed embankment will answer the required purpose. The 
foundation is the same and I am informed the same difficulty 
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existed regarding wells sunk into the underlying sand, yet 
no trouble has been experienced from them." 

" The drainage of the South Meadows, including the side 
hill to the west, covering a much lai^r area than that it is 
now proposed to protect, can only be disposed of at high water 
by pumping. No difficulty has yet been experienced on this 
account. A small engine of 12 H. P., working but part of 
the time has proved sufficient to free the sewers from water." 

On account of the imcertainty of the allowance for 
damages, this report was referred back to the committee 
(October 30, 1866), "to report how much money can be 
raised by voluntary subscriptions from those benefited, 
which sums so subscribed shall be deducted from the better- 
ments assessed on the parties benefited, and to report what 
part of the expense shall be assessed on the property bene- 
fited." 

EIGHTY-TWO PERSONS WERE WILLING TO PAY THEIR 
SHARE OF COST OF DYKE IN 1865. 

The conmiittee reported on December 12th, by submitting 
a papw with the names of eighty-two persons or firms at- 
tached '' who are willing to be assessed the whole amount in 
their proportion for building said dyke/' They also sub- 
mitted a vote authorizing the expending of more than $10,- 
000 to be voted upon at the next city meeting, December 
27, 1865. 

FIRST CITY VOTE AUTHORIZING EXPENDITURE OF $10,000 

ON DYKE. 

A special city meeting was then called to authorize the 
expense, and on December 27, 1865, by a vote of 972 to 
690, permission was given to spend more than $10,000 for 
this improvement. 

FIRST OPPOSITION TO THE CONSTRUCTION OF A DYKE. 

Now b^an, however, a more evident opposition to the 
project. The term of the Common Council then in power 
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expired the following spring, and there seemed to be a feel- 
ing that the responsibility for this expense, so large for those 
days, should be placed on the new board. On February 12, 
1866, a resolution was passed requesting the old committee 
to investigate the feasibility of the other routes under con- 
sideration and get plans and estimates on them " so that the 
matter may be fairly presented to the council for action in 
the premises." 

The Mayor, Allyn S. Stillman, delayed his approval of 
this until the election of the new Council on March 13th. In 
the meantime, on February 26, 1866, a new joint special 
committee, consisting of Alderman Woodruff and Councilman 
Kellogg, Thomas McManus, J. P. Harbison, and S. Wood- 
ruff, was appointed " to procure specifications and working 
plans for building a dyke along the Connecticut and Park 
Rivers, and advertise for proposals and estiuLates for building 
the same, and report the same to this Coimcil as soon as 
practicable." 

DYKE BY COMMERCE STREET ROUTE TO COST $234,675. 

The special committee promptly reported on March 20th 
with a new estimate by General Ellis, showing that the cost 
by the Commerce street route would be $10,550 greater than 
by the route first recommended on account of an increase of 
$15j000 in the amount allowed for damages to buildings 
fronting on Commerce street They had secured proposals 
from several contractors, but " the short time allowed did 
not admit of a very extended notice of the advertisement for 
proposals for building the dyke,'' also it " did not allow 
contractors to make asi favorable arrangements as they could 
wish with the railroad companies for transporting the 
material. 

" Some of the contractors who have looked over the work," 
they say, " have withheld their proposals under an impres- 
sion that the work would not be let upon the present bids; 
others have signified their intention of bidding if the time 
is extended for receiving proposals. 
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" The few bids received, however, are such as to satisfy 
jour committee that the work can be done at a cost not to 
exceed the estimate of General Ellis." 

The resolution which made effective the Committee's 
action was tabled on April 30th, as was a plan for assessing 
half the cost on the city at large. The ordinance committee 
was asked to draft an ordinance relating to highways and 
local improvements " containing suitable provisions for 
giving notice to all persons interested in any property to be 
taken for the proposed dyke of the proceedings of the Court 
of Common Council in that behalf and of the appraisal of 
■damages," and providing also that . . . "the highway 
committee shall proceed to make assessments of benefits as 
soon as the dyke is laid out." 

On May 28th a remonstrance against further proceedings 
was tabled. The ordinance committee reported the required 
ordinance, which was accepted and ordered printed. 

June 18th an amendment was referred to them, and later 
the remonstrance previously tabled, but the committee r^ 
ported on July 23d against any change. 

LAYOUT OF DYKE THROUGH ARCH, FRONT, POTTER, AND 

COMMERCE STREETS. 

The actual resolution laying out the dyke through Arch, 
Front, Potter and Cormnerce streets was reported by the 
highway committee on July 9th, but it was tabled, and on 
August 6, 1866, a committee of review was raised. 

NEW COMMITTEE APPOINTED TO INVESTIGATE BEST 

ROUTE FOR PROPOSED DYKE. 

This wholly new committee consisted of N. H. Morgan, 
Frank W. Cheney, and Jonathan B. Bunce. They were re- 
quested to " investigate what is the best route for the pro- 
posed dyke; authorized to consult civil engineers as to the 
comparative merits and expense of the routes already sug- 
gested," and " requested to report to this court at the earliest 
possible date." 
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They brought in a very thorough report on January 18, 
1867, after consulting with General William B. Franklin, 
then superintendent of Colt's Patent Fire Arms Company, 
and James Laurie, Esq., civil engineer, who, they remark, 
was " the gentleman who projected and superintended the 
construction of the iron bridge of the Hartford and New 
Haven Eailroad at Warehouse Point and of great eminence 
and skill in his profession." 

NEW COMMITTEE RECOMMENDS ELEVATION 34.4 FOR TOP 

OF DYKE. 

The joint committee approved the previous plans as far 
as they went^ but recommended raising the dyke one foot 
higher to a grade three feet above the 185J^ flood. 

NEW COMMITTEE RECOMMENDS RAISING THE WHOLE 

AREA FLOODED. 

They also '' especially commended the raising either aU 
the streets^ or the whole area subject to submergence, above 
the reach of the floods.'' '' The. advantages I' they remark, " of 
so raising this section of our city, in point of safety, utility^ 
and in every view as a public and private improvement, 
would be beyond all comparison over those of a mere dyke/^ 

The reports of the engineers are more interesting even 
than that of the committee. Seth E-. Marsh, city surveyor, 
makes a very brief statement that he had run the levels and 
supposed that General Ellis' quantities figured from them 
were correct. He does not see, however, where the General 
can get dirt at the prices used in his estimate. 

EXTRACTS FROM ELABORATE REPORT OF JAMES LAURIE^ 

James Laurie, consulting engineer, makes the most thor- 
ough report that has yet appeared. It covers fifteen closely 
written foolscap pages. 

He examines first the proposed route, criticizing only the 
part between Potter and State streets. ThaJ; through Com- 
merce street he decidedly prefers to the one along the wharves. 
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but thinks that possibly an intermediate route might be de- 
sirable, as it would save erecting retaining walls along the 
street line of Commerce street. (This route, by the way, 
was the one favored later by the council. It ran somewhat 
west of the present Valley Railroad.) 

OPINION OP JAMES LAURIE REGARDING ELEVATION OP 

TOP OP DYKE. 

Regarding height of dyke, Mr. Laurie calls attention to 
the fact that the 1801 flood probably came within 20 inches 
of equaling that of 1854 and the 1862 flood within 14 inches^ 
and says : " I thinh it would be unwise to assume that there 
may not be higher floods. It is generally admitted that as 
the cultivation of the soil is extended and the country near 
the head' sources of the river becomes stripped of its wooded 
covering, the melting of the snoiv, and the discharge of water 
into the streams becomes more rapid in consequence of the 
greater exposure to the action of the sun, and the removal 
of obstructions which accumulate in a wooded country to the 
free discharge of the water. There may not in the aggregate 
be a larger volume of water discharged by the river, but it 
is hurried more rapidly forward, thus producing higher 
floods.^' He therefore advises that the crest of the dyke be 
made three feet above the 1854 flood (at elevation 34.4) in- 
stead of two feet, as Colt's dyke had been built and as was 
proposed for this dyke. 

'' I am aware," he concludes, '' how desirable it is for 
convenience of crossing, to keep the top of the dyke low, 
but looking at the disastrous consequences which would ensue 
shotild there be a higher flood than that of 185^, and a breach 
be made, I certainly would be disposed to make it about one 
foot higher.'' 

" Such works ought not to be undertaken unless they are 
constructed with all reasonable precautions and safeguards 
against the destruction of life and property.'' 

The wells said to connect with the Connecticut River 
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were examined thoroughly, and from all indications he thinks 
" that a porous stratum, probably gravel, exists extending 
under a considerable portion of the district proposed to be 
dyked, and that it approaches nearer the surface as we pro- 
ceed northerly from Little River. Its depth or thickness is 
not hnowUj and can only he determined by a series of borings, 
which I thinJe it luould be advisable to make. . • • 
Should it be found that the depth down to a water-tight 
stratum is not great, a puddle wall, proportioned at one foot 
in thickness for every three feet of head would prevent per- 
colation from the river ; but if of great depth and extending 
over a large area it would be exceedingly difficult and costly 
to exclude the water. And I should endeavor rather by 
filling in the wells, old vaults, etc., which may have pene- 
trated through the gravel, to reduce the quantity of water 
that could reach the surface inside, and by means of large 
sewers lead it off before it could flood the cellars." 

" Sheet piling alone, while it would not prevent percola- 
tion, might prevent water channels from being formed under- 
neath which would endanger the dyke." 

" Within Colt's dyke there is a place near the outlet 
through Wawarme avenue where there is a considerable in- 
gress of water by boiling up through the meadow during 
high freshets. In the 1862 flood the volume of water so 
entering was thought equal to that which would pass through 
a three or four inch pipe under a fifteen foot head. The 
water brought with it a considerable quantity of fine sand, 
and during the continuance of the freshet the dyke imme- 
diately opposite settled down about 1% feet The steam 
power used, about 10 or 12 horse power, was inadequate to 
pump this water, together with the natural drainage, and 
some of the cellars were flooded. There has been no higher 
flood since." This leak was stopped at the time (says Mr. 
W. L. Winship, superintendent for Mrs. Colt) by placing a 
deep layer of clay inside of the dyke over the porous ground, 
and has never reappeared. 
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Air. Laurie agrees with General Ellis that the drainage 
of the district is important^ but instead of allowing the rain- 
fall " to remain upon the surface • . until it soaks into 
the ground or is evaporated " he recommends a storage basin 
which could hold the surplus until small pumps could lift it 
over the dyke. Under the Ellis plan the gates at Front and 
Ferry streets must be closed at elevation 15.6 and the sewage 
and rainfall pumped while the river stood above this leveL 
This time may be expected to vary from two to five weeks, 
averaging about three wfeeks in each year, and it may occur 
in any month. 

He estimates the sewage to be pumped at two-thirds of 
a water consumption of thirty gallons per capita by a popu- 
lation of 10,000 ; or if half is carried off in six hours it would 
equal 25,000 gallons per hour. Mr. Laurie abstracted the 
rainfall records kept by Prof. John Brocklesby of Trinity 
College from July 1, 1846, to February 28, 1854, and by 
Dr. W. S. Porter at the Insane Retreat and Charles J. 
Hoadley, State Librarian, since September 1, 1864, and 
notes that " a rainfall of one inch and over in twenty-four 
hours occurs about thirteen times in a year and that a rain- 
fall of two inches and over occurs about three and one-third 
times in the same period." On July 27, 1866, he notes a fall 
of three and one-half inches in two hours. 

He finds the same fault with these records that exists in 
all rainfall tables before the invention of the automatic reg- 
istering gauges, that they " exhibit rather the total quantity 
of rain falling during each rain storm than the greatest quan- 
tity in a given time,** and gives the following records observed 
at Boston by Jonathan B. Hall, Esq. : 

1823 — July 16th — There fell in 10 minutes 1% inches of 

rain. 

1829 — July 30th — A succession of heavy thunder show- 
ers each lasting 20 to 30 minutes ; 
probably at each shower an inch of 
rain fell ; in all five inches. 
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1835 — July 15th — A succession of heavy thunder show- 
ers, probably about an inch of rain 
fell in each showBr, total 5.38 
inches. 

1846 — Nov. 27th — In 8 hours there fell 3.35 inches. 

Similar observations in Cambridge^ 
Mass., by G. P. Bond, Esq. 

1840 — July 23rd — In about 3 hours, 1.50 inches 

1841 — June '' " 3 " 3.50 " 

1848 — Sept 1st " " 11/2" 2.81 " 

1849 — Nov. 19th " " 6 " 3.33 " 

" In the early spring when freshets are most to be an- 
ticipated the ground is generally saturated with water, and 
but little of the water is absorbed, but is poured directly 
through its channels to the river. Neither is it an uncommon 
occurrence for the ground to be covered with snow, which 
melting rapidly, adds greatly to the volume of water. Such 
combinations of atmospheric phenomena are not of so rare 
occurrence as to allow of their being entirely disregarded. 
A heavy fall of rain on top of a flood when the gates are 
closed must he provided for to insure irnmunity from damage. 
But I do n^t deem it expedient in the present case to provide 
for extraordinary rains which occur only at long intervals, as 
the chances are but small of there being a flood when they 
do occur/' 

He figures that the water reaching the sewers from a 
rainfall of one inch in one hour from the district south of 
Morgan street only, would require a 370 horse-power engine 
to lift it in that time. " But the first cost and maintenance of 
such an engine would be very great, and I consider a storage 
pond essential to the success of the dyke. With a storage 
pond capable of holding a rainfall of two or three inches the 
power of the engine may be reduced to the one-twenty-fourth, 
or to about 12 horse power." 
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In addition to the above is the district north of Morgan 
street, for which General Ellis had provided no pumping 
plant, relying on a fire engine to handle the small amount of 
sewage, and proposing to allow the rainfall to remain upon 
the surface until it soaks into the ground or is evaporated. 
Mr. Laurie points out that " a considerable portion of the 
district being meadow, or level ground, the rainfall would not 
accumulate in deep ponds, but would be distributed over a 
large surface. If it is not pumped out . . . the ac- 
cumulation in two or three weeks might be considerable, and 
more especially if there should be percolation from the river 
to a greater extent than is carried off by evaporation and ab- 
sorption within the dyke. 

" The dyke under such circumstances would probably pro- 
tect the upper portion of the districts from being flooded, 
but the lower would be liable to be submerged by the accumu- 
lation of rain-water and sewage ; and I know of no practicable 
plan to prevent this except by having a storage pond to hold 
the greatest rainfall that is likely to occur. 

" Within the Colt dyke there is a reservoir probably of 
fully 20 acres, of pond and meadow, capable of holding the 
heaviest rainfall for several successive days. They have also 
the advantage of being able to apply to the pumps as much 
power as may be found necessary from their large steam 
•engine, besides the small one which has been added since the 
main building was destroyed by fire." 

To secure the space necessary for a storage basin he pro- 
poses to swing the dyke easterly to about where the Valley 
railroad is now located and excavate a pit west of Riverside 
park of about 10 acres, which would hold a rainfall of three 
inches over the whole watershed and discharge it after the 
river has fallen to elevation 10.6. He would build a sewer 
through Commerce, Talcott, Charles, Morgan, and Front 
streets flowing north into this basin and intercepting all the 
existing sewers which discharge directly into the river. 

The crossings over the dyke, as proposed by General 
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Ellis, are " perhaps the best the case admits." He would 
have no roadway less than 26 feet wide, and no slope greater 
than about five per cent. 

In checking the cost estimates he adds $40,000 to the 
previous figures for raising the dyke one foot, puddling with 
clay in porous spots which may be found, and lengthening 
the dyke to enclose the proposed storage, basin. 

Referring to the method of construction he says : " Em- 
bankments to keep out water must be made with great care. 
When the material is pervious to water a puddle wall of 
clay becomes necessary in the middle of the bank. If made 
without a puddle wall it is necessary that the material be of 
a binding character and spread in thin layers and consoli- 
dated by the use of rollers and water, or by the tread of 
horses and wheels. Tipping from railroad cars is the worst 
manner of constructing a water-tight embankment, and cart- 
ing the material by horses and carts and spreading it in thin 
layers of six to nine inches perhaps the best." 

" Possibly the cheapest method (of procuring material) 
would be to purchase land, or the right to take material from 
the meadows north of the city waterworks. Where the land 
or right to take material can be purchased for $100 per acre, 
and five feet depth of material can be procured, the cost 
would be 1% cents per cubic yard." 

JAMES LAURIE'S ESTIMATE OF COST OF DYKE $300,000. 

" Without entering into details of all the items of the 
estimate which until definite plans are adopted woidd only 
mislead, I would add, say one-fourth to the esti/mated cost 
of $23^,675, making in round figures $300,000 as the prob- 
able cost of the work/^ Mr. Laurie's closing paragraphs are 
so precisely applicable to the present conditions that they 
particularly deserve quoting in full. 
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JAMES LAURIE ADVISES BORINGS TO DETERMINE NATURE 

OF SOIL. 

** I have made frequent reference to Colt's Dyke, which, 
being immediately contiguous, would, if the nature of the 
foundation ivere the same, afford the most reliable data; and 
the success of that worTc might be taken as evidence of the 
practicability of carfying out the city project. But the 
whole question turns on whether the character of the under- 
Vying strata is the same or as good; and to determine which 
I propose that a series of borings and observations be made/* 

" The Colt's dyke enclosed a wide stretch of meadow, 
which from time immemorial had been covered by the Con- 
necticut in high freshets. The city project proposes the 
enclosing of a tract of land which during the last 200 years 
has been filled in and built upon. The map of the city as 
late as 182Jt> shows Meadow Creek running inland about 
250 feet from the line of the river to the foot of Kilboum 
street; while from Ferry street to near Dutch Point the line 
of the river is near the present site of Commerce street. 
Much of this made ground probably consists of debris and 
refuse and cannot be relied on to form a water-tight barrier.'' 

JAMES LAURIE'S ESTIMATE OF COST OF RAISING WHOLE 

AREA TO ELEVATION 32.4, $450,000. 

" In view of the difficulties mentioned, which, however, 
may disappear under the experiments suggested, I have 
made some approximate calculations of the amount of filling 
that would be required to fill in the whole flooded area to a 
level one foot above the flood of 1864, and find the result as 
follows : 

" District south of Morgan street and above Commerce 
street, 425,000 cubic yards ; district north of Morgan street 
and above Front street, 700,000 cubic yards ; total, 1,126,000 
cubic yards; which, estimating at 40 cents per cubic yard^ 
amounts to $460,000.'' 



32 

ESTIMATE DOES NOT INCLUDE RAISING OF STREETS AND 

BUILDINGS. 

" To do this would give a permanent value to the property 
in these districts which no mere dyke can effect. In addition, 
however, to the cost of filling there would he a large expendi- 
ture required for lifting and relaying the paving and flag- 
ging, and raising and adapting the present buildings to the 
new grade. Eventually I have no doubt as to what would he 
the result, hut as to whether such plan of improvement would 
give an immediate equivalent enhancement to the value of the 
property I can express no opinion. The plan has the advan- 
tage that it could he carried out in sections from time to time 
as might he thought advisahle/' 

RAISING OF STREETS ONLY TO ELEVATION 32.4 WOULD 

ADD $137,500. 

" To fill in the streets only of hoth districts to one foot 
ahove the flood of 185J/, would require ahout 275,000 cubic 
yards and would cost ahout $137,500. Of course in neither 
of these cases would percolation from underneath he pre- 
vented except so far as the additional thickness and weight 
of material might reduce it, hut hy the raising of the grade 
the intention would he to abandon and fill up the present 
cellars." 

GENERAL WM. B. FRANKLIN RECOMMENDS ELEVATION 34.4 

FOR TOP OF DYKE. 

General Wm. B. Franklin, in seconding the above report, 
under date of January 5, 1867, says : 

'' I think that Mr. Laurie's arguments for an increased 
height of dyke are conclusive and thai the top of the dyke 
should he three feet above the level of the flood of 185Jf, . . ^' 

" I have learned that Colonel Colt before the height of his 
dyke was determined had a thorough examination made of 
the valley of the river above Hartford and concluded that the 
quantity of water required to raise the water at Hartford 
one foot above the flood of 1854 would involve the flooding 
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of much country which has never yet been flooded and sev- 
eral times greater in area than that overflowed in 1854. He 
therefore determined the height of his dyke on this principle, 
and the proposed dyke, if built two feet higher than it, may 
be considered absolutely safe against overflow." 

^*I do not believe that the probabilities of heavy rains 
taking place when the river is so high that the dyke outlets 
are closed are great enough, nor the inconvenience arising 
from ha\4ng the water from a heavy and sudden rainfall re- 
main for twenty-four hours in the ground adjacent to the 
dyke severe enough to require the adoption of Mr. Laurie's 
plan at this time. I think that it will be better to adopt Gen- 
eral Ellis' system of drainage and outlets, adding a stationary 
engine of, say, 6 HP. with pump-s and gate at the foot of 
Pleasant street for disposing of the sewage and rainfall dur- 
ing the freshets of the district above Morgan street. After 
the completion of the dyke, if it should be found that the in- 
eonvenience from the want of a reservoir for drainage is too 
great it will be as easy to construct a reservoir then as now, 
and it is likely the cost mil not be as great hereafter as it 
would be at this time." 



GENERAL WM. B. FRANKLIN RECOMMENDS RAISING 

WHOLE FLOODED AREA. 

^^ The concluding remarks of Mr. Laurie as to the ad- 
visability of filling up to the level of 185J/. the whole district 
subject to overflow seemed to me to invite the particular at- 
tention of the commitfee and of the city. In any event should 
the dyke he huilt^ I believe that the grades of the streets in 
the flooded districts should be raised to about the level of its 
top, so that new buildings would be constructed to correspond 
to those grades. In a few years the whole of the flooded dis- 
trict would by this means be lifted above all danger of over- 
flow, and all of that part of the town would be so materially 
improved in value that the cost of the change motdd be much 
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more than reirnbursed to the city and the owners of the 
property. 

RESOLUTIONS LAYING OUT DYKE KILLED. 

The foregoing reports were submitted to the council, 
January 28, 1867, and tabled for printing. On May 13th, 
they were taken up and again tabled, together with a resolu- 
tion raising a committee to study the same and report a reso- 
lution " for carrying of their reported plan into effect." At 
the next meeting, however, the committee consisting of two 
aldermen and five councilmen was appointed. 

On August 12th a resolution was ordered published di- 
recting the highway committee to proceed in conformity to 
law and lay out and construct the dyke (the highway com- 
mittee had reported this layout July 9, 1866), on the Com- 
merce street route. At the next meeting the aldermen 
amended this order, by a vote of 6 to 5, to the route recom- 
mended by Mr. Laurie east of Commerce street, and at the 
following meeting, September 9th, the councilmen voted to 
indefinitely postpone. The aldermen with the mayor break- 
ing a tie refused to concur and as the council would not 
recede, the whole matter was killed. 

NEW PETITION PRESENTED FOR DYKE. 

A new petition was promptly introduced (October 14» 
1867), and referred to the highway committee. Here it lay 
until December 23d, when a report being called for they 
recommended the Laurie route, and were promptly told that 
the Commerce street route was the one desired. 

On January 13, 1868, accordingly, " agreeable to instruc- 
tions from the Court of Common Council," the committee 
reported a resolution laying out the dyke " as recommended 
by the special committee, August 12, 1867." 

The councilmen, however, indefinitely postponed action 
and the aldermen this time concurred. 
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CONSTRUCTION OF VALLEY RAILROAD DELAYS ACTION ON 

DYKE. 

Still undismayed the petitioners again introduced the sub- 
ject May 11, 1868, but it seems to have slumbered in the 
hands of the highway committee until October 11, 1869, 
when a demand was made for a report at the next meeting 
of " all petitions relating to the dyke they may have before 
them." These were referred to a joint special committee who 
reported November 22, 1869, " that they deemed it inex- 
pedient to recommend any action in regard to said dyke until 
the terminum of the Valley railroad is decided upon." 

NEGOTIATIONS WITH VALLEY RAILROAD ON CONSTRUC- 
TION OF DYKE. 

After the completion of the Valley railroad in 1870 a 
special committee on the dyke was organized on April 18, 
1870, empowered to negotiate with the officers of the Con- 
necticut Valley Eailroad Company or others and to build 
said dyke " upon some mutual plan.'^ 

Apparently it was thought that they could accomplish 
something, for it was provided that the senior oouncilmau 
should " be present at all conferences with said railroad of- 
ficers and others, and keep a minute account thereof and re- 
port the same to the committee in full, they reporting to the 
council without unnecessary delay." 

Again on June 20, 1871, a different committee was ap- 
pointed " to confer with the Connecticut Valley Railroad 
Company and ascertain upon what terms said railroad com- 
pany will co-operate with the City of Hartford in making 
their embankment upon the east side of the city answer the 
purpose of a dyke." 

ORGANIZATION OF BOARD OF STREET COMMISSIONERS 

DELAYS ACTION ON DYKE. 

No report from either committee is on record, perhaps 
for the reason that at about this time the city charter was 
radically changed by the creation of the Board of Street 
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Commissioners (organized May, 1872). Many of the duties 
heretofore undertaken by committees of the Conmion Council 
were turned over to them. On them probably would have 
fallen the work of negotiating for the dyke, but other affairs 
engrossed their attention, the matter was not pressed by in- 
terested citizens, and no action has ever been taken by them. 

MAYOR MILES B. PRESTON REVIVES AGITATION ON DYKE. 

Mayor Preston was responsible for the next public agi- 
tation of the subject. In his annual message of 1896 he 
especially mentioned the importance of the permanent rec- 
lamation of the district and invited the " earnest consider- 
ation of this subject, with a view of formulating a plan 
whereby the entire lower portion of the city may be raised 
above the flood line." 

COMMITTEE APPOINTED TO CONSIDER MAYOR PRESTON'S 

RECOMMENDATIONS. 

At the first business meeting of the Common Council 
thereafter, April 27th, a committee was appointed " to take 
that part of the mayor's message that relates to protection of 
the river front into consideration and report its finding to 
the board." A petition signed by forty-eight of the most 
prominent owners and business men of the east side was also 
introduced, praying for action and offering their full co- 
operation. 

PRESTON COMMITTEE THINK DYKE GOOD INVESTMENT, 

BUT RAISING OF FLOODED STREETS TO 

ELEVATION 32.4 BETTER. 

The committee reported, June 22d, that they thought the 
dyke feasible, and a good investment. They favored as far 
more desirable, however, the gradual raising of the streets to 
elevation 32.4 and they reported a resolution directing the 
street board to spend not exceeding $10,000 each year for the 
purpose. 
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This report was accepted and referred to a committee of 
the whole for a public hearing, which was held October 6th 
and was largely attended. November 9th the committee of the 
whole referred the matter of the $10,000 annual appropriation 
to the ways and means committee who held another still more 
successful public hearing and reported, February 8th, that 
the joint standing committee on river front would better be 
discharged and the whole matter referred to the street board. 
A resolution to this effect was carried. The then uncer- 
tainty of the location of the new bridge and its approaclieo 
rendered definite action unwise and nothing more was done 
until the beginning of the present movement. 

SIMILARITY OF PLANS. 

From a careful study of the foregoing reports of engi- 
neers and committees, extending over nearly a half century, 
it will be seen that practically all agree that the solution of 
this important problem lies in the construction of an imper- 
meable dyke around the inundated district, and an inter- 
cepting sewer or system of sewers within its limits, to collect 
and carry the sewage and ground-wat^r to a central pumping 
station from which it would be lifted over the dyke during 
high water stages. 

The reports disagree to a limited extent as to the location 
and height of the proposed dyke. There also seems to have 
been quite a difference of opinion in regard to the location 
of the proposed relief sewers and pumping stations. Some 
advocated the raising of the entire area, others that of the 
streets only, believing that the different owners would even- 
tually raise their properties to the new street grades. 

Mr. Edwin D. Graves, chief engineer of the Hartford 
Bridge, investigated the river front sewerage problem in 
connection with his studies of the bridge problem, and de- 
cided that the sewage could best be collected by means of an 
interceptor, paralleling the river, and carried far enough 
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south to render pollution of the immediate river front unob- 
jectionable. 

WORK OF THE CONNECTICUT RIVER BRIDGE AND 
HIGHWAY DISTRICT COMMISSION. 

Few people realize, I think, the vast amount of work 
which has been done during the last decade by the Connecti- 
cut Eiver Bridge and Highway District Commission toward 
a permanent abatement of the flooding nuisance, caused by 
freshets in the Connecticut Eiver. I consider this work of 
the Bridge Commission second only in importance to the 
union of the eastern and western sections of this state with 
a stone bridge spanning the Connecticut Eiver, which is as 
enduring as it is artistic, graceful and monumental. I well 
remember the many tenement houses on North Front street 
and lower Morgan street which were always flooded by un- 
usually high freshets. I have seen North Front street from 
Morgan street to Pleasant street, and Morgan street east of 
Front street flooded to a sufficient depth, since 1896, to 
compel tenants to navigate from house to house in rowboats. 
Today this entire section is wiped out and replaced by a 
modem, spacious freight yard above freshet leveL The 
entire area from State street northerly to the Highland Divi- 
sion of the N. Y., N. H. & H. E. R. Co. is enclosed by the 
raising of State street from Front street easterly, and the 
construction of Connecticut Boulevard and the new Valley 
Eailroad embankment north of Morgan street. 

The filling work done by the Bridge Commission is of 
direct benefit to the inundated district, as a large portion of 
it would have had to be done by the city later, if not included 
in the permanent work of this commission, so that a part of 
this work, — that of raising State street and the construction 
of Connecticut Boulevard, serves a double purpose. It pre- 
vents surface flooding from freshets in the Connecticut Eiver, 
and forms the westerly approach of Hartford Bridge. 
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THE PROBLEM OF 1908. 

From the above it will be seen that from the physical 
standpoint, that portion of the problem north of State street 
has been radically changed and greatly simplified by the work 
of the Bridge Commission during the last decade. The sec- 
tion south of State street, however, remains practically un- 
changed. 

In one other respect, that of property ownership, there 
is a marked contrast between the condition of today and that 
of 1865. Then, eighty-two persons were willing to pay their 
share of the entire cost of the proposed dyke. At that time 
there were few owners of large properties; today there are 
many owners, and mostly of small properties. 

The dyking part of the problem is now all completed 
north of State street, so that the construction of a dyke south 
of State street to Park Eiver will complete that portion of 
the problem. 

METHODS OF TREATMENT. 

The improvement of sanitary conditions on the East Side, 
so called, has two primary objects: First, the prevention of 
sickness, suffering and financial damage from freshets in the 
Connecticut Eiver. Secondly, the reduction to a minimum 
of pollution in the Connecticut River and the removal of the 
increasing unsightliness and objectionableness from the dis- 
charge of crude sewage from local sewers along the immediate 
river frontage. The latter object may be attained by a proper 
solution of the former problem, and may, therefore, be con- 
sidered of secondary importance. The immediate and per- 
manent abatement of the flooding nuisance appears to be the 
great and pressing problem. 

FLOOD HEIGHTS. 

Flood heights in the Connecticut Eiver at Hartford are 
popularly referred to zero of the " Toll House Gauge," the 
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TJ. S. Army Engineer's datum. This, however, is 1.574 feet 
above the city datum, which is used herein. 

A diagram and tables, accompanying this report, show 
the highest, lowest and average river heights at noon of every 
day for twelve years, based upon records furnished by the 
Connecticut Eiver Bridge and Highway District Commis- 
sion. A table is also added from Geer's City Directory, 
showing the principal earlier floods in the order of their 
heights. It is believed that this table contains all floods since 
the gauge was established, which reached higher than the 
25 foot mark of the U. S. Army Eiigineer's datum, or 26.6 
city datum. 

City Datum. U. S. A. Engineer's Datum. Date of Occurrence. 

May 1, 1854 
April, 1862 
Mar. 1, 1801 

1843 
Apr. 23, 1869 
Mar. 1859 

1841 
Mar. 3, 1896 
Oct. 6, 1869 
Apr. 10, 1901 
Apr. 16, 1895 
Apr. 22, 1870 

From this table it is apparent that the highest flood, May 
1, 1854, 31.40 (TJ. S. A. 29 ft. 10 in.), was approached only 
by the freshet of 1862, which reached elevation 30.24. ITo 
other flood since the gauge was established reached higher 
than elevation 28.73. Protection to elevation 30.5 would 
have sufficed for the last 100 years with one exception. Ele- 
vation 32.0 would seem to be safely above all freshet danger. 

HOW HIGH MUST WE PROTECT? 

The rails of the new freight yard of the IT. Y., IS". H. & 
H. E. R. Co. north of Morgan street are laid at elevation 
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30.56 (IT. S. A. 29.0), or 10 inches below the 1854 freshet. 
If the protection is carried higher, the reduction in probable 
damage should represent a fair interest on the additional 
capital invested in the improvement. It should be remem- 
bered, however, that the damage from a flood above the pro- 
tected height after the improvement, would be much greater 
than the present flood losses. Cellars now empty, because of 
anticipated freshets, would then be filled with perishable 
goods. Confidence in the adequacy of the protection must 
be absolute if rentals and realty values in the district are to 
increase, as they should, after the completion of flood pro- 
tection works. 

FLOOD HEIGHTS UNCERTAIN. 

Freshets are caused by a combination of circumstances, 
and the most uncertain feature in connection with a study 
of this problem is the fact that we have no way of knowing 
that a certain combination of favorable conditions may not 
produce even greater freshets than any heretofore exper- 
ienced. If it is true, as generally admitted, that the de- 
forestation of the land at the head waters of streams is par- 
tially responsible for disastrous flooding nuisances, then 
there is a double loss. The country is being deprived of the 
scenic beauty of mountain vistas and of the influence of 
virgin forests upon the gradual distribution of water from 
catchment areas, while along the lower reaches of the rivers, 
much sickness, suffering, and financial loss is annually ex- 
perienced from the unequal and uncertain distribution of 
water from the watershed above. 

FLOOD PREVENTION METHODS. 

The prevention of flooding nuisances is most effectively 
accomplished by artificial means by any one or a combination 
of the following methods: First, by the construction of 
huge reservoirs in favorable locations upon the upper tribu- 
taries, to confine the flood flow until the critical stage has 
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been passed, after which the surplus water, so stored, can be 
gradually released without injury to persons or property be- 
low. The difficulty of carrying out this plan is due to the 
fact that most large rivers cross several adjoining states, and 
the co-operation of all interests necessary for the successful 
accomplishment of this plan cannot easily be obtained. This 
is especially true of the Hartford problem in its relationship 
to the Connecticut River. Storage reservoirs to sufficiently 
confine the flood flow of this stream so as to reduce freshet 
conditions in Hartford would have to be built in some of the 
states to the north of Connecticut. 

Secondly, by the removal of obstructions to the normal 
discharge of rivers. Occasionally temporary ice jams pro- 
duce serious freshets in the dead of winter, the worst possible 
period. Other obstructions are caused by the gradual accu- 
mulation of debris brought down by streams during flood 
flow, the debris itself, in many cases, representing an inex- 
cusable waste and financial loss. 

It has been suggested that the widening and deepening 
of the Connecticut Eiver channel at the Narrows near Mid- 
dletown would tend to lower the hydraulic grade of the river 
as far north as Hartford, and thus reduce the freshet trouble 
to quite an appreciable extent. While I have not made a 
detailed study of the effect which would be produced here 
by the execution of such a plan, my impression is that very 
little, if any, improvement would result. It would no doubt 
reduce the hydraulic grade for some distance north of Mid- 
dletown and possibly better the river conditions in the vicinity 
of the improvement, but I very much doubt if it would be 
of sufficient help in the solution of the local problem to war- 
rant the city in promoting such a plan for this particular 
purpose. If successful, it would help only a little in solving 
the flooding problem, and what we want is not a partial but 
a permanent abatement of this nuisance. 

Thirdly, by the construction of local flood protection 
works, to confine the flood flow in artificial channels. Un- 
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questionably the best plan from every point of view is the 
raising of the entire inundated area, but where this is im- 
practicable or is extremely expensive, dykes, levees, or retain- 
ing walls can be used, and, when properly designed and 
efficiently constructed, they are remarkably successful. Some 
one or a combination of these plans seem best adapted for 
the local situation. If there were larger cities near Hart- 
ford, to the north and south, which were similarly afflicted 
from Connecticut River freshets, it might be possible to secure 
interstate cooperation looking toward the control of the flood 
flow upon the upper tributaries of the Connecticut River. 
But the adjacent towns are not damaged to the extent that 
Hartford is, principally because of their more favorable 
topographical conditions, or because their low lying sections 
along the river front are less densely populated and con- 
gested. In view of these conditions, it is clearly evident 
that Hartford's river flooding problem is a local one, and the 
benefits to be obtained by preventive measures would also 
be local. The permanent abatement of the east side flooding 
nuisance is therefore clearly up to the people of Hartford. 

FLOOD PREVENTION METHODS APPLICABLE TO HART- 
FORD'S PROBLEM. 

Returning now to a discusssion of flood protection 
methods, the two which seem to be especially applicable to 
the local problem are : 

(1) A completion of the dyking around the unprotected 
area; and (2) the raising of the entire inundated district. 
Dyking would mean a bank along the river, with its crest 
above flood height, but with all of the area west of or inside 
of it unfilled, or in the same condition as at present. The 
raising of the entire inundated district would lift it bodily 
out of danger. In its first cost the dyke would be cheaper 
than the fill, but there may be other expenses which would 
make it more costly in the end. To examine these plans in 
detail let us first define the areas to be treated. 
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SEWERAGE DISTRICTS. 

Beginning on the south the river front district may be 
divided into sections all bounded west by land above flood 
level as follows : 

1. Colt meadow section, extending from Warwanne 
avenue to Park Kiver. 

2. Commerce street section, extending from Park River 
to State street. 

3. Boulevard section, extending from State street ta 
Morgan street, along the boulevard approach to Hartford 
Bridge. 

4. Windsor street section, from Morgan street to the 
N. Y., N. H. & H. R. R, in which Windsor street is the 
most damaged. 

5. Northeast section, from Suffield street to Tower 
avenue, including the lower portion of the territory drained 
by the " Northeast " sewer system. 

The Colt meadow section is already dyked, but the sewer 
pumps operated by the Colt Patent Fire Arms Company are 
* wholly inadequate to handle surface water. Several years 
ago a rain occurred, while the river was high, and flooded 
this section, damaging the Colt Memorial and making a lake 
which could not be drained until the water in the river 
receded. There is great need of a pumping station for this 
district. It can best be designed in connection with other 
work to be described later. 

The treatment of the Commerce street section should be 
the same as the plan adopted for the boulevard and the Wind- 
sor street sections. The change in the grade of State street 
and the construction of Connecticut Boulevard and the rail- 
road freight yards and track embankments north of Morgan 
street have completely dyked the boulevard and Windsor 
street sections to elevation 30.5 (U. S. A. 29.0). They will, 
therefore, be treated together hereafter. In making these 
great improvements, no changes have been made in the old 
sewers in these two districts. They still pierce the filling 
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and embankments at State, Kilboum, Ferry and Morgan 
streets, as do also the Gordon Lane and northeast sewers and 
other private drains at unknown points. A dyke is useless 
if the water can back through these sewers and flood the low 
area within. This section can be raised or the water can 
be kept out. We have now come to the immediate, detailed 
application of the question: Shall we dyke or raise the 
Boulevard and Windsor street sections from State street t-o 
Avon street? 

DYKE. 

To make an efficient dyke of the boulevard embankment 
and prevent all flooding in the boulevard and Windsor street 
sections, the present sewer outlets need only to be stopped 
and the sewage and storm water pumped through the dyke 
when water in the Connecticut River is high. The em- 
bankments have not been built with any especial regard to 
their action as dykes, and it is possible that the original soil 
under them, the material of which they are constructed, or 
the manner in which this has been placed in the flU, may be 
such as to allow river water to seep through during high 
floods. Some of the land was filled years ago, perhaps with 
very loose material, and there is also the probability that a 
layer of porous sand or gravel may lie near the surface. If 
an investigation shows this to be the case, it will nevertheless 
be possible to build cores of clay or concrete which will make 
the dykes perfectly impervious. Fifty years ago it was 
feared that the meadow silts and sands underlying the 
meadow district would allow the water to percolate to a dan- 
gerous extent, but the success of the Colt meadow dykes has 
exploded this theory. 

RIVER FRONT INTERCEPTOR. 

A pump might be placed at each street where an old 
sewer pierces the dyke, but it can be shown that the increased 
*cost of housing and tending so many small units would prob- 
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ably be greater than the cost of an interceptor to concentrate 
the flow from all at one or more points. An interceptor 
would also accomplish the second principal object of the im- 
provement, viz., the cleaning up of the river front, because 
it would eventually be built far enough south to carry the 
river pollution below the city. The time is surely coming 
when the sewage of this city must be filtered before entering 
the Connecticut Eiver, and as the south meadows are prob- 
ably the best place for purification works, the river front 
interceptor should be considered with reference to its ulti- 
mate extension toward that location. As the outlet of the 
northeast sewer is even lower than the south meadows, pumps 
are necessary in any event. They may be (1) all at one 
point, or (2) at several places along the proposed interceptor. 
Under conditions (1) they must be near the southerly end, 
because if the sewage were lifted at the northerly end high 
enough to discharge by gravity at the meadow end, the inter- 
ceptor would be too shallow to intercept the local sewers or 
to provide suitable drainage for the abutting properties along 
its route. The grade must start at the northeast sewer and 
descend uniformly to the south meadows. Pumps there with 
one lift could raise the sewage to the river level, or later to 
filtration beds. 

Under plan (2) pumps could be located at the most suit- 
able places along the route. Perhaps the best plan provides 
for three lifts. The first pump could lift the sewage at the 
northeast sewer about 13 feet, or high enough to enable it 
to flow by gravity to the outlet of the Park River Valley in- 
terceptor at Keney Lane; another pumping station at the 
junction of the East Side Eiver Front, and the Park River 
Valley interceptors near the comer of Potter and Commerce 
streets could lift the sewage from both, and enable it to flow 
by gravity to an outlet at the South' Meadows, while the third 
set of pumps at the meadow outlet could lift the sewage above 
freshet level or to the purification plant 
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The great advantage of this three lift, over the one lift 
plan are : 

First: It need not be operated continuously, for at low 
water the sewage could discharge by gravity at Keney Lane, 
while with the one lift plan the pumps must be run most of 
the time to get a satisfactory discharge. 

Secondly : A break-down would affect a district only one 
quarter as large. 

Thirdly: This plan could be carried out in sections as 
needed. 

To accommodate the Commerce street, Boulevard, and 
Windsor street sections, under either the dyke or fill plan, 
only two pumping plants, one near the Park River Valley 
interceptor, and one at the northeast trunk sewer, are re- 
quired. 

When the pollution of the Connecticut River below Keney 
Lane requires it, the larger pumps necessary to handle the 
sewage of the Park River Valley interceptor could be in- 
stalled, and the more expensive extension across Park River 
could be built. Until then, both the cost of construction and 
operation of this part would be saved. The pumps proposed 
for the three lift plan would still be large enough to operate 
economically. This plan provides for a river front inter- 
ceptor to start at the foot of Keney Lane or Potter street, 
where it would temporarily discharge into the Connecticut 
River, thence to run westerly to Commerce street; thence 
northerly through Commerce street and Connecticut Boule- 
vard to Kilbourn street; thence westerly in Kilboum street 
to Charles street; thence northerly in Charles street to Tal- 
cott street ; thence westerly in Talcott street to Front street ; 
thence northerly in Front street to Morgan street; thence 
westerly in Morgan street to Market street; thence north- 
erly in Market street to Pleasant street; thence westerly in 
Pleasant street to Village street or Windsor street; thence 
northerly in Village street or Windsor street to Avon street, 
its northerly terminus. 
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This sewer would be laid out to discharge by gravity, at 
about elevation 6.0, until water in the Connecticut Kiver 
rose to about elevation 15, seventeen being the elevation of 
the lowest cellar upon the route laid out for the river front 
interceptor. If the Connecticut lliver continued to rise, 
the gates at the outlet would be closed and pumps of suffi- 
cient capacity to handle all sewage and surface water from 
the area enclosed by the dyke, would be started and operated 
continuously until the water in the Connecticut River re- 
ceded to elevation 15. This interceptor would be of varying 
sizes from about seven feet in diameter at the outlet to about 
four feet at the northerly end. (Sizes given in more detail 
in another part of this report). The grade of the intercep- 
tor would be one foot in each one thousand feet, or similar 
to the grade of the Park lliver Valley intercepting sewer. 
The depth would be sufficient for ordinary cellars, and con- 
siderably deeper than the present local sewers to be replaced 
by the proposed interceptor. The line of the interceptor as 
indicated herein follows along the foot of the slopes of the 
drainage basin or through streets which are most in need of 
better sewerage facilities. 

Before the bridge improvements were carried out, Mr. 
Graves, the chief engineer, secured an agreement from the 
N. Y., N. IT. & H. R. R. Co., permitting the construction 
of the proposed east side interceptor across the new freight 
yards north of Morgan street to connect with the northeast 
sewer, practically on a line with Charles street extension. 
At that time it was planned to bring the sewage by gravity 
from the northeast sewer through the new sewer in the 
freight yards, to the comer of Charles and Morgan streets, 
where a pumping station would lift it to the higher level 
sewer. 

It now seems impracticable to carry out this part of the 
system as then planned, on account of the increased difficulty 
and additional expense. The extra cutting through Morgan 
street and the new freight yards at their present grade would 
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make an appreciable difference in the cost of this section, 
and work around the network of freight tracks would be 
difficult. 

Partly for this reason and partly because the old local 
sewers in Front street, Morgan street, Market street, Pleas- 
ant street, and Windsor street, are too shallow and defective 
to furnish suitable drainage, the line of the proposed inter- 
ceptor has been changed, from that originally planned, from 
the corner of Charles street and Talcott street northerly. 
The new interceptor through these streets would be larger 
and deeper than the local sewers, and would provide this 
congested district with adequate sewerage facilities so much 
needed at the present time. If the interceptor followed 
some other location, all of these local sewers would have to 
be rebuilt at an early date. A choice in the location of the 
interceptor north of Pleasant street between Village and 
Windsor streets, depends upon whether the need of a new 
sewer in Village street, which has none at present, is greater 
than the need of a new sewer in Windsor street to replace 
the present shallow, inadequate sewer. If the latter route 
is followed, and Village street north of Pleasant street builds 
up, a local sewer discharging into the interceptor at Pleasant 
street could be provided for this part of Village street. 
While the interceptor could be constructed through the Vil- 
lage street route with less inconvenience to highway traffic 
and business interests, I believe the Windsor street route 
would produce much greater immediate benefits. If the 
■modified route of the east side interceptor from the comer 
of Charles and Talcott streets to the northerly terminus is 
adopted, new local sewers discharging Avesterly into the new 
interceptor, instead of easterly into the northeast trunk 
sewer, wonld be required in Pleasant street, between Market 
street and the new freight yards, and in North street, 
Pequot street, and Avon street; but all of these except the 
latter would be of small size, comparatively short, and in- 
expensive. 
4 
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SMALL PUMPING STATION ON NORTHEAST SEWER. 

It is planned to construct a small pumping station, possi- 
bly to work automatically, near the comer of North. Front 
street and Avon street, to lift the sewage from the northeast 
sewer, and to discharge it westerly through the new Avon 
street sewer, into the northerly end of the river front inter- 
ceptor at Village street or Windsor street. On account of 
the low grade, and large size (60 inches) of the northeast 
trunk sewer, it seems entirely impracticable to attempt to 
carry its entire discharge by gravity through the new river 
front interceptor. The increased cost due to excessive depth 
and sizes would be prohibitive. 

During severe storms the small pumping station at Avon 
and North Front streets would become overloaded and. the 
excess surface water, slightly polluted, would pass out through 
the northeast trunk sewer into the Connecticut River between 
the new Hartford Bridge aiid the waterworks pumping sta- 
tion, as it does at present. 

PUMPING STATION AT COMMERCE AND POTTER STREETS. 

It is proposed to locate the principal pumping station at 
the intersection of Commerce and Potter streets, near the 
junction of the Park River Valley and the proposed river 
front intercepting sewers. This site is selected for the double 
purpose of handling the sewage and surface water from the 
river front interceptor, while the outlet gates are closed 
during freshets in the Connecticut River, and for lifting the 
sewage only from both interceptors, when the Connecticut 
River is below elevation 15, and discharging into a higher 
level sewer to be constructed later as an extension of the river 
front interceptor, either to a new outlet or to filter beds 
further down the river. 

Even if the river front interceptor were to be extended 
at this time south of Park River, say to opposite the easterly 
end of Charter Oak avenue, or even below this point, it would 
be necessary to have a pumping station near the corner of 
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Commerce and Potter streets to handle the dry weather dis- 
charge of both interceptors because the extension from here 
southerly would have to be at a higher level. The storm 
water overflow through Keney Lane or Potter street seems 
essential in either case, because the cost of carrying the large 
sized river front interceptor below this point would be pro- 
hibitive. 

While no one would question the desirability of building 
the extension to the south meadows at the earliest possible 
date, so as to remove all of the city's sewage from the imme- 
diate river frontage, it is not included in the present plan 
on account of the extra expense involved. The completion 
of the sewers herein indicated would at once abate the flood- 
ing nuisance between State street and Avon street, and this 
appears to be a pressing need. 

RAISING COMMERCE, POTTER AND ARCH STREETS TO 

FORM DYKE. 

The problem between State street and Park Eiver, how- 
ever, would not be completely solved by the construction of 
the river front interceptor, because a considerable portion 
of this area is below freshet level, and surface flooding would 
continue. The construction of this interceptor should, there- 
fore, be followed by the raising of Commerce street between 
State street and Park River, and possibly Potter street be- 
tween Commerce street and Front street, and small sections 
of Front and Arch streets near their intersection. This 
would completely dyke the entire area north of Park River 
and west of Commerce street, Connecticut Boulevard, and 
the Valley railroad embankment north of Morgan street. 
There still would remain an unprotected area east of Com- 
merce street and between Park River and State street. Quite 
a large portion of this area is now used for wholesale pur- 
poses, and the owners, for the protection of their own proper- 
ties, will gradually raise them above freshet level. The small 
residential section between Keney Lane and Park River could 
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be raised above freshet level if it continued to be used for 
residential purposes, but as this land is becoming more and 
more valuable each year, on account of the scarcity of river 
wharfage, it is probable that this section will soon change into 
a business district and be raised by the new owners. 

RAISING WINDSOR STREET AND WINDSOR AVENUE TO 

FORM DYKE. 

There is still another section of the city where flooding 
occurs from freshets in the Connecticut River, but owing to 
its undeveloped character, the freshets cause comparatively 
little damage or inconvenience at present. As this district 
develops, the trouble from this source will naturally increase. 
The area referred to is between Suffield street and Tower 
avenue and adjacent to Windsor street and Windsor avenue. 
This trouble can be entirely eliminated by raising the grade 
of Windsor street and Windsor avenue where water now 
overflows, and thus form a dvke of these two streets. This 
work could be carried out now, while the adjacent property 
is undeveloped, much more advantageously and economically 
than in later years. 

STORM WATER INSIDE OF DYKE. 

It may be stated as a general proposition that the most 
severe freshets follow a hard rain. Snow melted at the head- 
waters of the river increases the flood, but if melted by warm 
iiir only, it seldom produces dangerous flood heights. It is 
also usually true that by the time the river has risen say 
to elevation 15, the rainfall which produced the freshet has 
stopped, at least in Hartford, and the water has drained 
away from the surface of the ground. For these reasons it 
is sometimes argued that it is unnecessary to provide for 
pumping out rain water from inside the dyke, as it will 
never rain hard during high water in the Connecticut Kiver ; 
but occasionally a rain does come before the river has fallen 
below the danger line, and pumps must be provided to care 
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for it. It is nevertheless reasonably certain that the maxi- 
mum rainfall and the maximum flood height will seldom 
come at the same time, and a great saving can be made by 
allowing for this. The present sewers in the section between 
Grove street and Canton street now take the rain water from 
all the side hill sloping toward the east from Main street, and 
under the dyke plan this water must be carried by the pro- 
posed interceptor at all times, regardless of the stage of the 
river. 

CONSIDERATIONS AFFECTING THE DESIGN AND SIZE OF 

INTERCEPTOR. 

The amount of rain water which must be cared for by 
the proposed river front intercepting sewer is difficult to 
estimate precisely. Data bearing upon this point have been 
accumulating for the last forty years, but only within ten 
years have automatic rain gauges made it possible to secure 
really valuable observations. On a great many points the 
available information is still very meagre. 

The amount of rain which may be expected to fall in 
Hartford is sho^\^l on the accompanying diagram. It is well 
established that the most severe rates of precipitation are of 
short duration. The diagram shows that while rates of over 
4.4 inches per hour have occurred lasting for ten minutes, 
not over 1% inches has ever fallen in any one hour. A 
heavy rainfall lasting only six minutes would not seriously 
flood the sewer we are considering, because its length is so 
great that the water falling on the lower part of the district 
would have time to pass through the sewer and escape into 
the Connecticut River before the rain water from the Wind- 
sor avenue end of the district reached the interceptor at all. 
It is estimated that about twenty minutes must elapse before 
water from all parts of the district is being discharged at 
the outlet of the sewer. The maximum rate of rainfall to 
be expected in twenty minutes is, then, the rate which will 
be most likely to overload the sewer. From the consideration 
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of Hartford rainfall records and records of a number of other 
gauges all over the country, it is thought that the curve on 
the diagram indicated by a series of dashes will envelop any 
storm which is likely to occur here. A sewer figured for a 
rainfall shown by this curve will have capacity to carry even 
so exceptional a storm as that of October 8 and 9, 1903, 
which flooded New York and the Passaic valley so disas- 

trously. This curve is represented by the formula i = -y^ 

and gives for a time of twenty minutes an intensity or rate 
of precipitation of 3.35 inches, which is the maximum prob- 
able rainfall most likely to overload the sewer. The amount 
of rain water which will reach the sewer depends not only 
upon the rate of precipitation, but also upon the size, shape 
and slope of the drainage area, the amount covered by build- 
ings, streets, and other impervious surfaces, and the condition 
of the soil in the yards or pervious surfaces. If it has been 
raining for some time the surface of the ground will have 
become saturated and a greater percentage of the rainfall 
will reach the sewers than if the ground is dry. It is a fact 
that the heaviest storms occur in summer, usually when the 
ground is driest, and for this reason do not produce the disas- 
trous floods which would follow if a rain of equal intensity 
fell on frozen or snow- or ice-covered ground in the winter. 
The heaviest winter rain recorded in Hartford produced a 
rate of .6 of an inch an hour for 30 minutes. 

The mnter storm of March 10 and 11, 1901, had a 
maximum rate of only .8 of an inch per hour for ten minutes, 
yet the flood produced by it in the Franklin avenue district 
was much worse than that of July 11, 1901, when rain fell 
at the rate of four inches per hour for twelve minutes. A 
rain might fall at the rate of 4.25 inches per hour on a dry 
surface which would absorb two-thirds of it and therefore 

4 

yield a run-off of 33 per cent. Such a storm would never 
occur in the winter; but a rate of 1^^ inches per hour might 
occur at that season and the 95 per cent, which might run 
off would load the sewer to the same extent. The following 
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percentages of run-off would practically all result in the 
same flood through the sewers. 

95 per cent, run-oif during 1^ inches per hour rain. 

70 

52 

40 

33 

On the impervious surface of the watershed there is prac- 
tically no absorption, but it takes a very considerable time 
for water from all parts of the sidewalks and other flooded 
areas to reach the sewers, so that the flood increases steadily 
as long as the rain continues constant until all of the area is 
contributing and the water reaching the sewers is equal to 
the amount of the rain falling on the impervious surfaces. 
If C represents the percentage of run-off and t the time in 
minutes since the beginning of the rain at the rate under 
consideration, the equation C = 0.233 ^r has been proposed 
to represent the rate at which the run-off increases during the 
storm; or C = 0.175 'vX'" for the average run-off. (See 
Gregory on Rainfall and Run-off, Trans. Am. Society C. Ew, 
Vol. 58, page 481.) This means that after it has rained 
for 80 minutes the run-off will equal the rainfall, while if 
the rain continues at the maximum rate for less than 80 
minutes the run-off in any one minute is never equal to the 
amount of rain. Applied to our sewer where t equals 20 
minutes, this will make C equal 47 per cent, for the amount 
of rain which will be discharged at the mouth of the sewer 
from the impervious surfaces at the end of the period of 
maximum rainfall. 

If this section ultimately becomes a warehouse or closely 
built-up tenement district, as it is liable to, there might be 
90% of impervious surface — such conditions exist in New 
York. This would make the coefficient of nm-off from the 
impervious area equal to 90,^ of 47^ of the maximum rain- 
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fall of 3.35" per liour or in the formula Q = cr\/A^S cr 
would equal, disregarding the pervious surfaces, 1.42. 

The area of the district contributing to the sewer affects 
the amount of water to be carried, but not as greatly as 
might bo at first apparent. ^Vn area of 200 acres will not 
require a sewer twice as large as an area of 100 acres. The 
slope of the ground also affects the time required by the 
water to reach the sew^ers, and if the area is large so that 
the rain may cease before all of the sewer is contributing 
water at the outlet, the slope may become a very important 
factor. 

The oldest and most generally accepted formula for run- 
oft', tliat known as the Burkli-Ziegler, expresses the rela- 
tion by Q = cr iJ/a^s where c and r refer to the percentage 
of run-off and the rate of rainfall, A is area and S the average 
slope of the ground in feet per thousand. Later formulas do 
not change the relation between slope and area very greatly. 
McMath's formula for St. Louis is Q = cr -^aT^S Herring's 
formula for New York is Q = cr A^-^^S^"; and Gregory's 
formula suggested in 1907 is Q = cr A° ««S'-'". 

The slope of the district varies from in the direction 
of the river to 6^ for a short distance at right angles to this 
on Morgan street. The average slope, measured along the 
lines which the water would follow, first in reaching the 
sewer inlets and later through the sewers themselves, would 
certainly be not greater than 3%, and this rate is to be as- 
sumed in figuring the sizes of the sewers. Taking the co- 
efiicient cr as derived above at 1.42 and the area contribut- 
ing to the outlet at Keney Lane as 160 acres, the Burkli- 
Zeigler formula shows a probable discharge of 149 cubic 
feet per second ; McMath's formula 163 ; the New York 
formula 240; and the Gregory formula 213. The greatest 
difference in estimates of sewer sizes comes from the choice 
of the rainfall and run-off coefficients. Where in some cases 
a rainfall of 2.7" and a run-off of 70% has been assumed. 
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in others a rainfall of 2" and a run-off of 50% has given 
apparently adequate sizes. 

Using the quantities recommended by Herring for the 
densest part of New York City, r = 3.28, c^0.50, in his 
formula, a discharge of 278 cu. ft. per second is indicated at 
the outlet. Using the formula he suggested for Hartford 
at tJie time the Park River interceptor was constrncted, 
Q = cr \/a^ with c = 70^, and r = 2.7, we obtain 
a run-off of 217 cubic feet per second. The lately suggested 
Gregory formula Q = cr A'-"" S'-^'' with c = ¥2^ and r = 
3.35 gives 213 cu. ft. per second. Using the older and bet- 
ter established Burkli-Zeigler formula with a run-off of 70^^?'; 
of a 2" rainfall we obtain 147 cu. ft. per second as the great- 
est probable discharge. 

Owing to the fact that the district will be surrounded by 
a dyke it is impossible to figure on the water running away 
over the surface of the ground as it would do in districts not 
so enclosed. There is a way of accomplishing the same result, 
however, in a safer way by keeping the outlets of the pres- 
ent sewers open to the river and connecting them with the 
new sewers at an elevation just above its top. These old 
sewers would serve as overflows or safety valves in case of 
an overload, when the Connecticut River was normal. They 
would be connected through self-closing valves which could 
be made perfectly safe against leakage from flood water but 
their installation is not recommended in the detail design 
of the sewer. These relief valves could later be installed 
at a small expense, if considered necessary. By being able 
thus to discharge extreme storms through outlets at Grove, 
State, Kilbourn, Ferry and Morgan streets, we would avoid 
the necessity of building the sewer large enough to accom- 
modate the exceptional storms which may occur once in 25 
years. The formulas giving the lower quantities I believe 
to be sufficient for all ordinary conditions. 
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Using the Burkli-Zeigler formida, therefore, Q = cr 
^A»8 with C equals 0.70, R equals 2.0, and S equals 30, the 
following quanitities are obtained : 

Plow cu. Size of 
District (streets) Area in ft. per sewer 

acres second. required. 

Above Cor. Windsor and Avon Sts., 26.5 39 3' 9" 

" Windsor and Pleasant Sts., 66.5 70 4' 9" 

'' Market and Morgan Sts., 71.5 81 5' 0" 

'' Talcott and Front Sts., 91.4 98 5' 6" 

" Kilboum and Charles Sts., 100.4 104 5' 6" 

" State and Commerce Sts., 121 114 6' 9" 

" Commerce and Grove Sts., 1.31.5 128 6' 0" 

" Commerce and Keney Lane, 160 149 6' 3" 

The above sewer capacities are figured on the assump- 
tion of the coefiicient of friction N 0.013 in Kutter^s for- 
mula for a similar brick sewer laid on a grade of 1 in 1000 
feet. Using McMath's formula Q = cr \/aJs with R = 2.7 
and the other constants as above, the required capacities and 
sizes would be as follows : 

Location. 

Windsor and Avon Sts., 
Windsor and Pleasant Sts., 
Market and Morgan Sts., 
Talcott and Front Sts., 
Kilboum and Charles Sts., 
State and Commerce Sts., 
Commerce and Grove Sts., 
Commerce and Keney Lane, 217 

With the possibility of using safety valves at frequent 
intervals below Morgan street the smaller sizes might be 
reasonably safe, but north of Morgan street a 5-foot 3-inch 
sewer to the corner of Windsor and Pleasant streets with a 
4-foot 3-inch sewer from Pleasant to Avon streets should be 
used. There is serious flooding at present in this district 
and the slopes are steeper and closer to the intercepting 
scAA^r than at other points. 
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When the water in the river stands near the elevation 
of the lower sewer it will of course be necessary to pump 
all rain water in the district. In deciding upon the amount 
of this water likely to be pumped, a diagram has been plotted 
showing the rains which have actually occurred during 
periods of high water since the automatic gauges were in- 
stalled at City Hall. From these diagrams it is obvious that 
heavy rains precipitating over 3 inches have occurred during 
periods of high water. It is probable, however, that ex- 
ceptional storms would occur before rather than after th.e 
period of highest water, as the flood is the result of a heavy 
rainfall. It is also probable that rains having the greatest 
rate of precipitation, say above 3 inches per hour, would come 
in the dry, thunder shower period rather than at a time 
when the river was high and the air saturated with moisture 
from previous storms. It is believed to be safe to figure on 
having to pump rainfalls of not over 2 inches per hour if a 
high figure, say 70 per cent, is assumed for the run-off co- 
efficient to cover winter conditions. This is equivalent to 
pumping the whole flow of the sewer and assuming that no 
rain will occur while the river is high which would overload 
it. Such rains might occur rarely during the summer and 
might discharge for a few minutes with the sewer operating 
under pressure or through floodgates, but it is not believed 
that there is any possibility of their occurring during the 
spring freshet season or during high summer floods. The 
total amount of water whidi would reach the pumping sta- 
tions under these conditions, would be 150 cubic feet per 
second, or 67,500 gallons per minute. The power for hand- 
ling this discharge must be available at very short notice, 
and for such service steam engines and boilers are not en- 
tirely satisfactory. Steam would have to be raised at every 
sign of flood and the fires kept banked until all danger 
was over. Getting ready to pump with a steam outfit would 
often be more expensive than pumping, and the cost of the? 
whole installation would be excessive. 
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Estimates have been made on the equipment and cost of 
a plant of a sutKcient ciipacity using; steam, producer gas, 
illuminating gas, and electricity as the motive power; and 
while the combination of electricity with a gas engine for 
break-down service has some advantages, yet it is believed 
that a station equipped with a sufficient number of alter- 
nating current electric motors and centrifugal pumps will 
be the cheapest and best plant. Electricity could he drawn 
from the power station at Dutch Point, the storage battery 
at State street and from either of the two livdro-electric sta- 
tions on the Farmington Hiver, so that a constant supply of 
power seems assured. Gas engines seem to be about the 
onlv other alternative. They are now furnished in fairly 
satisfactory^ forms and might possibly be used if there is any 
difficulty in making an advantageous agreement for the use 
of electric power. Gas engines, however, require more 
skilled attention than alternating electric motors, and are 
subject to many more troubles w^hich might result in a 
break-down at a critical time. 

ESTIMATED COST OF PUMPING STATION AT COMMERCE 

AND POTTER STREETS. 

It would probably be advisable to install four 24-inch 
centrifugal pumps driven by 100 h. p. motors, with two 
8-inch pumps to handle the dry weather flood. The equip- 
ment for such a station would cost: 

For the four pumps and motors, $19,000 

Installation, wiring, etc., 2,500 

Piping, valves, etc., 4,000 

Foundations, building, etc., 9,500 



$35,000 



The cost of operation can only be approximately deter- 
Jnined, because of the difficulty of forecasting average con- 
.ditions. Assuming that for 25 days in the year for 24 hours 
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each day an average of 2,800 gallons of sewage per minute 
must be raised 10 feet, the consumption of electrical energy 
would be 3,700 kw. hours. At 4 cents per kw. hour the cost 
would amount to $148. If a heavy storm made it necessary 
to pump 16,200 gallons per minute against a 10-foot head 
for 48 hours, the consumption would be 3,260 kw. hours 
and at the same rate would cost $130.40. It is probable that 
the annual cost based on 25 days' total operation and includ- 
ing lubricants and repairs would not exceed $600 per annum. 
The annual cost might be roughly estimated as follows: 

Cost of power, $600.00 

Cost of attendance, 62.50 



$662.50 



METHOD OF DETERMINING NUMBER OF DAYS FOR 

OPERATION OF PUMPS. 

The assumption that the pumps would have to be oper- 
ated for 25 days each year seems conservative, as the city 
pumps for the Colt meadow district have been operated 
during the past ten years on an average of but 20.3 days each 
year. The maximum number of days was 26 in 1900 and 
1901, and the minimum 12 in 1905. 

The records kept by the Connecticut River Bridge and 
Highway District Commission show that for a period of 21 
years from 1887 to 1907 inclusive, the water in the Con- 
necticut Eiver has been at or above elevation 16.6 (U. S. A. 
datum 15) for 339.2 days, or an average of 16.1 days for 
each year during this period. The highest number of days 
recorded was 31.8 in 1903. At no time during the years 
1889 and 1894 did water in the Connecticut reach elevation 
16.6. The two following tables give further details as to the 
number and distribution of days by months, when the Colt 
meadoAv pump was operated, and when the proposed pumps 
would have to be operated under similar river conditions. 
From the latter table it will be seen that from 1887 to 1907 
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inclusive, with one exception, that of December, 1888, all 
of the pumping would have occurred in the months of Janu- 
ary, February, March, April, May and June. It does not 
follow, however, that it would be safe for the operator of 
the pumping plant to be absent for the latter six months in 
each year, but it does show that practically all f rashets in the 
Connecticut Eiver at Hartford, above elevation 16.6, occur 
in the first six months in each year. 

Table showing number of days, 24 hours each, when City 
pump at Colt's Dock was operated. (Taken from bills of 
machinist in charge of engine, and not always accurate as 
r^ards dates.) Gates closed and pumps started when water 
in the Connecticut River reached elevation 14.0. 
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Total number of days for ten-year period, 203.6 

Average number of days per year, 20 . 3 
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Table showing number of days in each month when river 
has stood at or above elevation 16.6 (U. S. A. elevation 15.) 
(Taken from wall chart in office of Bridge Commissioners.) 
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Total Dumber of days for 21 years 339.2 

Average number of days per year 16. 1 
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DAILY GAUGE HEIGHT 
OF CONNECTICUT RIVER AT HARTFORD. 

Showing Maximum, Average, and Minimum Heights at 
noon of each day from February 8, 1896, to December 31, 
1907, inclusive, referred to Hartford City Datum. 
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3.0 


3.2 


3.3 


5 


10 3 


12.6 26 8 18.7 


18.0 


9 9 


8.1 


9.7 


12.4 


8.6! 17.6 


12.7 




7.3 


7.0 10,4 13.0 


12.5 


6.9 


5.5 


5.1 


5.0 


5.2i 6.9; 6.5 




4.6 


4.0 4.1, 9.4 


6.7 


4.1 


3.5 


3.3 


3.2 


3.5 


3 7 


3.6 


6 


11.3 


12.2 23.3 17.5 


17 2 


9.4 


8.1 


9.3 


15.1 


8.8 


16.2 


11.2 




7.5 


7.1 9.9 13.0 


11.7 


6.9 


5.6 


5.2 


5.2 


5.2 


6.8 


6.7 




4.3 


3.8 3.5 9.8 


6.6 


4.2 


3.5 


3.1 


3.4 


3.3 4.0 


3.4 


7 


12.8 


13.0; 18. 4I 21.2 


16 3 


9.8 


7.4 


8.8 


13.0 


8.2 18.3 11.1 




7.5 


7.0 


9.2 13.3 


11.2 


6.8 


5 . 


5.2 


5.0 


5.4 


6.9 


6.5 




4.1 


4.8 


4.3 10.0 


6.5 


3.7 


3.5 


3.2 


3.3 


3.0 


3.9 


3.3 


8 


12.2 


13.7 


15.4 25 


15.8 


9.9 


7.0 


8.0 


10.8 


8.5 


22.3 


10.8 




7.9 


7.3 9 3 14.0 


10.5 


7.0 


5.2 


5.0 


4.8 


5.1 


7.1 


6.3 




3.8 


4.4 4.5 9.7 


6.3 


3.5 


3.5 


2.9 


3.6 


2.4 


2.7 


4.1 


9 


13.3 


13.7 16.0 28 1 


15.2 


8.6 


6.1 


6.9 


9.1 


10.1 


22.2 


9.9 




7.5 


7.5 9.6 14.5 


9.9 


6.8 


5.0 


4.9 


4.6 


5.1 


7.2 


6.1 




4.0 


4.6! 4.7 8.8 


6 


3.^ 


3.3 


3.1 


2.7 


3.2 3.4 


4.0 


10 


11.5 


12.8! 19.8 27.0 


14.6 


13.4 


7.0 


7.0 


7.6 


11.1' 19.7 


9.3 




7.7 


7.3, 10.0 15.5 


9.4 


7.3 


5.2 


4.6 


4.4 


5 4 6.6 6.3 




4.3 


4 01 4.6 8.7 


5.7 


3.6 


3.4 


3.2 


1.7 


3.3, 2.8 4.4 


11 


10 3 


11.8 


21.4 25.2 


14.6 


19.0 


6.3 


6.6 


6.8 


10.7 16.2 10.8 




7.4 


7.0; 9.8 15.5 


9.3 


7.7 


4.7 


4.8 


4.4 


5.4 


6.6 6.6 




4.9 


3.4 


4.0 9.0 


5.5 


3.6 


3.6 


3.8 


2.1 


2 9' 1.9 3.9 


12 


10.8 


10.4 


23 3; 22.4 


14.6 


21.9 


5.8 


8.8 


6.7 


10. 3| 14 7 15.5 




7.7 


7.0 


10.11 15.1 


9.2 


7.7 


4.7 


4.9 


4.4 


5.4 7.2; 6.8 




5.2 


4.5 


5.2I 9.4 


5.6 


4.1 


3.6 


3.3 


2.6 


3.5 


4.0 3.2 


13 


10.4 


12.3 


24.4 21.2 


14.3 


20.0 


6.2 


9.4 


7.1 


10.1 


13. 2 16.4 




7.2 


7.3; 10.4 14.7 


9.1 


7.0 


4.6 


4.9 


4.5 


5.5 


6.9 7.2 




4.8 


4.5' 5.1 9 8 


5.3 


4.0 


3.6 


3.2 


3.2 


3.6 


3.8 5.0 


14 


10.3 


22.8' 24.0 19.2 


14.1 


17.4 


12.2 


8.4 


7.9 


10.2 


11.4 


15.4 




7.2 


8.0 


11.0 14.3 


9.2 


7.4 


4.8 


4.7 


4.5 


5.6 


6.6 


7.2 




4.5 


4.5 


5.1 9.7 


5.3 


3.9 


3.2 


3.0 


3.2 


3.5 


4.0 


4.4 


15 


10.6 


24.5 


22.8 19.6 


16.1 


15.0 


19.8 


7.6 


7.3 


9.7 


10.3 


15.9 




7.1 


8.1 


11.1 


14.2 


9.2 


7.1 


4 3 


4.6 


4.5 


6.0 


6.5 


7.6 




4.3 


4.5 


5.6 


9.8 


5.2 


3.8 


3.2 


2.8 


3.2 


3.8 


4.1 


4.4 
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DAILY GAUGE HEIGHT 
OP CONNECTICUT RIVER AT HARTFORD. 



( Continued from page 64i ) 



Day 


1 
Jan. Feb. Mar. 

1 


Apr. 


1 
May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


16 


10.9 


23.2 


22.2 


21.2 


15.9 


13.2 


22.0 


6.8 


10.5 


10.2 


9.6 


21.3 




7.1 


7.9 


10.7 


14.4 


9.1 


6.9 


5.5 


4.6 


5.5 


6.2 


6.0 


8.6 




4.3 


4.6 


5.3 


10.3 


5.1 


3.8 


3.0 


8.3 


3.2 


3.9 


4.2 


4.4 


17 


10.9 


20.8 


21.2 


22.5 


15.2 


13.3 


21.2 


7.9 


9.8 


9.0 


8.7 


21.5 




6.9 


7.3 


10.4 


14.9 


8.9 


6.7 


5.5 


4.8 


5.3 


5.9 


5.9 


8.6 




4.1 


4.2 


6.1 


10.7 


4.7 


4.2 


2.9 


8.0 


3.2 


3.8 


3.9 


8.8 


18 


11.2 


15.8 


21.0 


22.0 


13.3 


10.8 


19.7 


8.0 


9.7 


8.0 


8.4 


20.1 


• 


6.9 


6.7 


10.3 


15.3 


9.0 


6.3 


5.2 


4.8 


5.0 


5.6 


5.9 


8.7 




4.1 


4.1 


5.3 


10.3 


4.7 


4.2 


2.8 


2.9 


2.1 


3.6 


3.2 


4.0 


19 


10.7 


12.6 


21.7 


23.2 


14.6 


9.2 


18.4 


7.2 


6.8 


7.1 


11.4 


17.4 




6.8 


6.9 


10.3 


15.1 


9.2 


6.0 


5.3 


4.6 


4.9 


5.4 


6.0 


8.4 




4.1 


3.9 


5.4 


9.8 


4.6 


4.0 


2.8 


2.8 


2.1 


8.7 


8.7 


4.0 


20 


9.7 


12.5 


19.9 


23.4 


14.6 


9.0 


15.6 


7.2 


12.2 


6.9 


12.4 


14.9 




6.5 


6.8 


11.2 


14.9 


9.7 


6.0 


5.1 


4.8 


5.1 


5.2 


6.8 


7.8 




4.1 


3.1 


5.2 


9.6 


4.7 


4.2 


1.8 


2.4 


2.1 


3.3 


4.2 


4.8 


21 


9.4 


13.2 


20.3 


23.4 


20 5 


8.6 


12.1 


6.7 


12.2 


7.7 


13.6 


13.9 




7.1 


7.0 


11.1 


14.8 


10.2 


6.0 


4.8 


4.8 


6.0 


5.4 


6.3 


7.4 




5.1 


4.3 


4.3 


9.1 


4.4 


4.2 


2.8 


2.7 


2.5 


8.4 


4.3 


4.2 


22 


11.6 


13.2 


22.2 


24.0 


16.0 


18.0 


10.2 


6.2 


11.6 


8.4 


12.9 


14.8 




7.5 


7.2 


12.0 


14.09 


9.5 


6.6 


5.1 


4.6 


4.8 


6.0 


6.2 


7.6 




5.1 


4.5 


5.4 


8.4 


4.6 


3.3 


2.9 


2.7 


2.7 


3.7 


4.4 


3.8 


23 


13.7 


13.0 


21.7 


24.02 


15.0 


18 4 


13.2 


6.6 


10.9 


10.0 


12.0 


16.4 




8.2 


7.8 


11 7 


15.0 


9.0 


6.7 


5.4 


4.5 


4.8 


6.8 


6.2 


7.6 




5.1 


4.4 


4.8 


8.2 


4.2 


3.6 


3.4 


2.7 


2.5 


3.8 


4.3 


3.8 


24 


14.3 


12.4 


23.4 


23.6 


14.2 


16.4 


13.8 


6.4 


9.4 


9.2 


10.8 


16.3 




8.2 


7.8 


11.9 


14.4 


8.5 


6.7 


6.5 


4.4 


4.9 


6.1 


6.3 


7.6 




4.8 


4.1 


4.1 


8.4 


3.9 


3.7 


3.3 


2.8 


2.7 


4.0 


5.0 


4.1 


25 


15.3 


11.9 


25.0 


22.7 


13.4 


12.6 


13.8 


6.0 


8.1 


8.2 


10.0 


14.2 




8.6 


7.5 


12.3 


14.5 


8.1 


6.0 


5.3 


4.6 


5.1 


6.2 


6.2 


7.8 




4.5 


3.1 


3.4 


8.0 


4.1 


3.3 


3.1 


2.9 


2.8 


4.2 


4.2 


8.6 


26 


15.7 


12.2 


24.8 


23.4 


13.5 


10.8 


12.6 


7.2 


7.2 


7.9 


9.7 


12.8 




8.2 


7.3 


12.6 


14.7 


7.8 


5.7 


5.4 


4.7 


5.1 


5.8 


6.2 


7.1 




3.9 


4.1 


4.0 


7.5 


4.2 


3.6 


3.6 


2.9 


2.9 


4.0 


3.7 


3.2 


27 


13.8 


12.2 


22.8 


22.7 


14.0 


9.7 


11.4 


7.2 


7.5 


8.3 


12.2 


11.4 




7.8 


7.6 


13.4 


14.5 


7.8 


5.5 


5.1 


4.7 


5.1 


5.8 


6.2 


7.2 




3.9 


3.8 


4.9 


7.5 


3.8 


2.9 


3.4 


2.8 


2.6 


4.2 


3.8 


4.4 


28 


12.2 


15.6 


21.0 


23.1 


14.9 


8.4 


13.2 


6.3 


7.8 


11.0 


11.2 


10.2 




7.5 


7.8 


14.0 


14.8 


8.3 


5.3 


5.2 


4.5 


5.0 


5.9 


6.2 


7.2 




4.0 


4 


6.3 


7.3 


3.8 


3.7 


3.2 


2.7 


3.0 


4.2 


3.5 


4.8 


29 


13.9 


17.2 


21.8 


22.2 


15.4 


7.4 


13.6 


6.8 


7.4 


12.7 


12.3 


9.9 




7.6 


8.1 


14.4 


14.5 


9.3 


6.1 


5.1 


4.5 


5.2 


6.7 


6.6 


7.1 




4.1 


3.9 


7.8 


7.1 


3.8 


4.1 


3.0 


2.7 


3.2 


3.9 


4.4 


4.7 


30 


14.6 




22.4 


22.0 


16.0 


7.4 


20.4 


6.9 


8.8 


18.6 


11.4 


13.6 




7.4 




14.6 


14.4 


9.6 


5.2 


5.6 


4.5 


5.3 


7.5 


6.6 


7.5 




4.7 




7.8 


7.0 


4.1 


3.4 


2.5 


2.7 


2.8 


4.0 


4.3 


4.2 


31 


14.1 




24.2 




16.0 




21.8 


7.0 




19.3 


• 


16.2 




7.2 




14.7 




9.4 




5.8 


4.6 




7.2 




7.7 




4.8 




8.0 




3.5 




2.7 


2.8 




4.3 




4.4 
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It appears then that it is perfectly feasible to dyke the 
whole of the flooded district, and there is no doubt but that 
the first cost under the dyke plan would be less than that of 
any other plan. There are reasons, however, for believing 
that the ultimate benefit of raising the whole inundated area 
above fiood height would be very great. The idea of having 
the whole of the low area of the east side of the city depend- 
ent for safety upon the reliability of a set of pumps may 
have a deterrent influence in the uses of property within 
the dyke. In fact the idea of safety is the one greatest bene- 
fit to be secured. Without it the improvement will never 
produce proper increases in land values. Without it the 
district will remain much as it is today. With the knowl- 
edge that the water in the Connecticut River stands higher 
than their heads outside a bank of dirt ready to rush in 
through some unknown drain that may burst open under the 
great pressure, can the people be given this assurance of ab- 
solute safety? The pumps can be duplicated beyond the 
humian probability of failure; the dyke can be made as^ 
water-tight as desired, and there would be no more reason 
to fear damage from freshets in the First and Second Wards 
than from earthquakes in the Eighth; but would everyone 
believe this ? Would not many still be fearful when the 
river is high, and when large enterprises were seeking new 
locations, would not the decision be turned against the East 
Side by the old bugbear of the freshets ? 

RAISING THE ENTIRE INUNDATED DISTRICT. 

Believing that there is a good deal of truth in the above 
theory, much more time and energy has been expended upon 
a detailed study of raising the entire flooded area than upon 
any other part of the east side problem, because I am con- 
vinced that while it may not be best to attempt to carry out 
this plan at present, owing to financial reasons, T do believe- 
that this will be the ultimate solution of this problem,. 
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and therefore every dollar expended from now on should be 
spent with this end in view. 

In the earlier investigations, the committee of 1866, con- 
sisting of N. H. Morgan, Frank W. Cheney, and Jonathan 
B. Bunce, strongly recommended the raising of the entire 
flooded area. In 1867 General William B. Franklin also 
favored this plan. Obviously the only sure method of pre- 
venting the buildings within the afflicted district from being 
damaged by freshets, is to lift them bodily above the danger 
line. 

If the raising plan were to be adopted, one of the first 
considerations would be a decision as to the elevation of the 
new grade to be safely above freshet level; Upon this quesr 
tion there was quite a difference of opinion among the earlier 
investigators, as there undoubtedly would be at the present 
time. 

General Ellis, an eminent engineer, favored 33.4 for the 
height of the proposed dyke, the same as that of Colt's dyke, 
and two feet above the 1854 freshet (31.4). The 1866 
committee. Engineer James Laurie, and General William B. 
Franklin, favored 34.4, three feet above the high water 
mark of 1854, for the crest of the proposed dyke. In 1896 
the council committee of Mayor Miles B. Preston recom- 
mended a height of 32.4, or one foot atove the 1854 freshet. 

The lowest street in the district today is at elevation 
24.2, so that the maximum fill to elevation 32.0 which is 
considered safe, would be only 7.8 feet. Front street from 
State street northerly to Morgan street would require ralsk 
ihg from 6.2 feet at Talcott street to 1.4 feet at State street. 
Having in mind the fact that the grade of the new freight 
yard north of Morgan street, as well as that of the inter- 
section of Front and State streets is about 30.6, or approxi- 
mately ten inches below the 1854 freshet, estimates have 
been made of the cost of raising the entire flooded area to 
this grade, and also to elevation 32, so that by interpolation, 
the approximate cost of raising this district to any other 
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jgrade near these elev^atioiis can be Teadilj determined. Be- 
:f ore starting this part of the inyeatigation, Mr. Brazel, the 
responsible building mo^er, furnished estimates of ihe cost 
wof raising three or fonr representative bnildings in the dis- 
•trict, and bis estimates were nsed as nnit prices in determin- 
ing the probable cost of raising all the bnildings thron^out 
the district which now are below the danger line. Careful 
levels were taken of the ground surface over the entire area, 
the elevation of the cellar and first floor of each building be- 
ing noted. Estimates were then prepared of the cost of re- 
moving and replacing the curbing and sidewalks upon each 
street, of filling in the hi^ways, yards and cellars to the as- 
sumed elevations, of raising all^ buHdings and preparing 
new foundations for the same, and of repaving all of the 
streets so disturbed, with macadam and granite paving. 

The following tables show in detail the results of these 
/calculations: 
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Grouping the above figures for each district we find the 
estimated cost of raising the entire inundated area to dif- 
ferent elevations to be as follows: 

For Elevation 30.5 (10 inches Below 1854 Fresliet). 



District. 


AsflCMed 
valaation. 


Co«t if Sto. are 
macadamized. 


Cost if 
St*, are paved 
with gTaolte. 


Commerce St., 


$482,200 


$223,641 


$245,327 


Boulevard, 


614,660 


225,261 


241,135 


Windsor St., 


747,400 


193,932 


216;447 


Total, 


$1,844,160 


$642,834 


$702,909 




For Elevation 


32.0. 




Commerce St., 


$482,200 


$260,167 


$282,570 


Boulevard, 


614,560 


253,149 


269,601 


Windsor St., 


747,400 


287,144 


311,563 



Total, 



$1,844,160 $800,460 $863,734 



For Elevation 33.5 (By Interpolation). 
Total, $1,844,160 $968,086 $1,024,559 

For Elevation 34.5 (By Interpolation). 

Total, $1,844,160 $1,063,169 $1,131,775 

In the sixties. Engineer James Laurie estimated the coat 
of raising the entire area to elevation 32.4 as follows : 

District S. of Morgan St. and above Commerce St., 

425,000 ou. yds. 

District ^N". of Morgan St. and above Front St., 

700,000 cu. yds. 
Total 1,125,000 cubic yards at 40 cents = $460,000. 

Mr. Laurie's estimate did not provide for raising the streets 
in these two districts which he figured would add $137,500, 
making a total of $687,500. 
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While the estimated cost of raising the inundated dis*- 
trict in the sixties appeared like a vast undertaking, the 
cost today would be much greater on account of the additional 
amount of curbing, sidewalks, paving, etc., to be removed 
and restored, and the larger number of buildings to be 
raised. If the raising plan were to be adopted, the sewer- 
age system for the east side would naturally be somewhat 
different from that previously outlined in this report. The 
surface water from the yards and streets could then be dis- 
charged directly into the Connecticut River at all times with- 
out pumping. If the present sewers were used for such pur- 
poses, new sewers would have to be built in all of the streets^ 
to prevent cellar flooding and to collect the sewage, and an 
interceptor would be required to carry the sewage to a cen- 
tral pumping station; otherwise the river front would re- 
main as polluted as at present. The only practical differ- 
ence in the two sewerage systems would be the excess size 
and cost of the river front interceptor nesessary to carry 
the amount of surface water from the entire district, and the 
slight additional expense of pumping this surface water, for 
a few days each year, while the gates were closed during 
freshets in the Connecticut River, less the cost of providing a 
double system of sewers back from the river to an elevation 
above freshet level, in each street where flooding now occurs. 

An interceptor of some kind must be built inside of the 
proposed dyke to carry the flow of the present sewers to the 
pumping station at Commerce and Potter streets, and if it 
is to carry sewage and surface water from the whole area, 
from one year's end to another, it must be larger than if it 
carries only sewage. Every sewer crossed would be con- 
nected, and new local sewers, with sewage flowing westerly 
into the trunk sewer, instead of easterly into the Connecti- 
cut River as at present, would be built in the easterly por- 
tion of streets north of Morgan street 

I believe the river front interceptor and pumping sta- 
tions previously described, can be constructed for about 
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$200,000.00. This work could very properly be spread over 
a period of three years, but in my opinion it should not be 
divided into more than three sections. It would be much 
more economical to let the work in one contract with the un- 
derstanding that it should be completed within three years. 

After the completion of this work, Commerce street 
should be raised, and possibly widened, from State street to, 
OP across Park Kiver. This, with slight changes in 
Potter, Front, and Arch streets, and the work north of 
State street, would completely dyke all of the east side, be- 
tween Park River and the N. Y., K H. & H. R R, and 
prevent cellar and surface flooding from freshets in the 
Connecticut River. 

If the dyking is not continued south of State street, 
the Grove street sewer could be connected with the river 
front interceptor, and flooding up to elevation 23.0 v^uld 
thus be prevented in the Commerce street section, but the 
connection would have to be made so that it could be closed 
when water in the Connecticut River rose above the surface 
of Commerce and Grove streets, and above that elevation 
there would be no protection. 

EXTENSION OF RIVER FRONT INTERCEPTOR. 

As previously stated in this report, the river front in- 
terceptor should eventually be extended to a new outlet 
further down the river, or to filtration beds in the South 
Meadov^'^s, or to some other favorable location below the city. 
This extension may be delayed for many years, but my im- 
pression is that there will be a growing demand for its 
construction soon after the interceptor is completed north 
of Park River. The Colt Meadow section should be de- 
signed to carry the sewage from the Park River Valley in- 
terceptor, as well as that of the river front interceptor north 
of Park River. 

While no extensive detailed study has been made of the 
location and sizes of this extension, it has been considered 
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in a general way as a part of the problem north of Park 
River. There appear to be several routes available for the lo- 
cation of this interceptor. 

(1) From Potter street it could be continued southerly 
in Commerce street to and under Park Eiver, thence through 
Taylor street, Charter Oak avenue, and Huyshope avenue, 
or from the comer of Commerce and Sheldon streets it could 
cut diagonally across private property to the comer of Char* 
ter Oak and Huyshope avenues, and then continue through 
the latter avenue. I would not advise the latter location 
even if shorter and cheaper, because public sewers built 
across private properties are perpetual encumbrances. 

(2) Another route which would be much more eco- 
nomical to build upon, on account of the shallow cutting, but 
which would not produce as great local benefits, would be to 
commence at the comer of Potter and Commerce streets, 
thence easterly and southerly in Potter street to and under 
Park River, thence to continue outside of and parallel with 
Vandyke avenue or the Colt dyke, with sufficient covering 
only to properly protect the sewer from frost action. By fol- 
lowing this route the Colt Meadow dyke would not be pierced 
or tunneled under, as it would be if location No. 1 were 
adopted. On the other hand by constructing this extension 
through Taylor street. Charter Oak avenue, and Huyshope 
avenue, even at a considerable additional expense, the local 
drainage facilities in these streets would be so greatly im- 
proved that the extra cost would be largely, if not wholly, 
compensated for by the improved sanitary condition of this 
section. As the volume of water in the Connecticut River 
even at low water is so large in comparison with the present 
discharge of sewage, this extension can undoubtedly be post- 
poned for many years. When it is done, however, there may 
be other considerations which will influence the final decision 
as to the route most desirable, but I can see no physical diffi- 
culties at the present time to interfere with such an exten- 
sion. 
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The outlet should be far enough south to avoid all pol- 
lution of Park Kiver, Dutch Point and Colt Park, and it is 
probable that somewhere in the vicinity of such an outlet 
will be found the best possible location for sewage purifica- 
tion works. 

IMPROVEMENT OF SEWERAGE FACILITIES IN THE COLT 

MEADOW DISTRICT. 

No report upon the solution of the east side flooding 
problem would be complete without a discussion of the cellar 
flooding nuisance in the Colt Meadow district, due to the 
shallow, inadequate, and defective condition of several local 
sewers. 

The sewage from the area within the Colt dyke is now 
handled, during high water stages in the Connecticut Eiver, 
by two pumping stations. One is located at the comer of 
Commerce and Sheldon streets, and is operated by the city. 
This station pumps all of the sewage and surface water 
from the section between Wyllys street on the south and 
Park River on the north. The second pumping station is 
located in the building of, and is operated by the Colt Patent 
Fire Arms Company, and handles the drainage from the area 
south of Wyllys street and Charter Oak avenue. 

l8t. AREA BETWEEN SHELDON ST. AND WYLLYS ST. 

The Charter Oak avenue sewer west of Governor street 
is 10-inch tile on a grade of 2.75 per cent, and will dis- 
charge 3.4 cubic feet per second. The Governor street sewer 
north of Charter Oak avenue is 10-inch tile on an 0.8 per cent 
grade, and discharges 1.8 cubic feet per second. The Gover- 
nor street sewer south of Charter Oak avenue is 18-inch brick 
on an 0.876 per cent, grade discharging 9.6 cubic feet per 
second ; making a total discharge of 14.8 cubic feet per second 
to be carried by the Charter Oak avenue sewer east of Gov- 
ernor street, in addition to what may be added by catch 
basins and house drains locally, which will probably not ex- 
ceed 10 cubic feet per second, or say 25 cubic feet total. 
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The diameter of this seotion is 24 inches and the rate 2 
per cent., making a discharge of 32 cubic feet per second, 
which is ample to take care of the 25 cubic feet entering. 

At Woodbridge street there enters a 15-inch tile ofi a 
0.16 per cent, grade adding only 2.5 cubic feet per second, 
but the grade of the Charter Oak avenue sewer drops here 
from 2 per cent, to 0.325 per cent., which will carry only 
12% cubic feet per second, or about one-half the possible 
discharge. It will be necessary, therefore, to rebuild the 
sewer from Woodbridge street east. The run-off from this 
area (i. e. the 41 acres east of South Prospect street), figures 
about 50 cubic feet per second, and with a 0.5 per cent, grade 
requires a 36-inch sewer. If built before the Colt Meadow 
section of the river front interceptor, this sewer should start 
at elevation 7.0 at the present pumping station, and replace 
the existing Taylor street sewer at a lower elevation. Upon 
reaching Charter Oak avenue, the size can be reduced to 30- 
inch and continued to Woodbridge street of this diameter. 
At this grade (0.5 per cent), the depth to the flow line at 
Union street would be 8 feet or 2% f^©^ deeper than the 
present sewer, and at Woodbridge street, 10 feet. 

If the new local sewers in the Colt Meadow district are 
not built until after the river front interceptor has been 
completed through this section, the outlet should be through 
Charter Oak avenue to the interceptor at Huyshope avenue, 
or outside of the Vandyke avenue dyke. 

In Union street south of Charter Oak avenue a line of 
24-inch tile on a 0.3 per cent, grade should replace the exist- 
ing 12-inch tile. This should enter Wyllys street and extend 
west as 18-inch for 340 feet at 0.3 per cent. ; thence 285 feet 
at 3.6 per cent., to be 10-inch ; thence 150 feet at 7 per c^^nt. 
to be 10-inch. This would carry it to within 50 feet of Gov- 
ernor street, and it could be continued to Main street if nec- 
essary. Provision should also be made for a future extension 
easterly in Wyllys street to Charter Oak avenue. 

If it should be deemed advis'ible to secure greater depth 
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of flow line at the low point opposite Union street in Charter 
Oak avenue, an egg shaped sewer 3 feet x 4 feet 6 inches 
would carry the same discharge through Taylor street on a 
0.2 per cent, grade, and at Charter Oak avenue the size could 
be reduced to 2 feet 6 inches x 3 feet 9 inches. This would 
help materially in Union street south of Charter Oak 
avenue and in the lower part of Wyllys street, by keeping the 
flow line at a greater depth below the street level. At the 
comer of Union street and Charter Oak avenue, for instance, 
the difference in elevation between the two grades would be 
3.0 feet, this point being approximately 1,000 feet from the 
outlet 

2d AREA BETWEEN WYLLYS ST. AND WARWARME AVE. 

For the district east of Wethersfield avenue lying be- 
tween Wyllys street and Warwarme avenue, it will be neces- 
sary to sewer only the northerly half, as the remainder is 
park land, and the run-off can probably be taken through the 
dyke as at present. The northerly half contains about 100 
acres. The upper 25 acres are on a slope of 45 feet per 1,000 
feet, and will shed 42 cubic feet per second. The middle 
55 acres have practically no slope, but when built upon could 
probably be figured at one foot per 1,000, shedding 36 cubic 
feet per second. The remaining 20 acres are on the westerly 
slope of the dyke at about 10 feet per 1,000, shedding 26 cubic 
feet per second. The aggregate reaching the outlet, there- 
fore, is 104 cubic feet per second, requiring a circular sewer 
5 feet 4 inches diameter at 0.1 per cent, grade. 

The ground plan of the development of this section will 
determine the location of the main sewer, but it would seem 
best to build it in either Masseek street or Weehassat street, 
the present outlet being through the latter. The 5 feet 4 inches 
diameter should extend as far as Huyshope avenue where it 
can reduce to 4 feet 9 inches to extend half way to lihe foot 
of the steep slope, where it should again reduce to 4 feet 3 
inches for the remainder of this distance, then reduce to 24 
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inches at 4.5 per cent, and gradually taper to 10 inches near 
Wethersfield avenue. 

If the new trunk sewer should be built in Huyahope 
avenue the above described sewer could connect with it It 
seems to me that the reconstruction of several of the local 
sewers in the Colt Meadow district, at the earliest possible 
date, is especially urgent, and I do not see how this work can 
possibly be delayed until the completion of the Colt Meadow 
interceptor. I believe the city should proceed with the lay- 
out of the system north of Wyllys street, as herein outlined, 
at once, and that the construction work should be completed 
in 1910 at the latest. If carried out now, the only part of 
the system which might later be abandoned would be the 
new sewer in Taylor street 

FUTURE DISPOSAL OF SEWAGE FROM THE FRANKLIN 

AVENUE DISTRICT 

A discussion of the east side flood protection would not 
be complete without a brief statement as to the future dis- 
posal of sewage from the Franklin avenue district 

This district is as completely isolated from the other 
drainage areas of the City of Hartford, as though it were 
located in another town, and although it would be possible to 
collect and treat the sewage from it with that of the rest of 
the city, the cost would probably be prohibitive. 

As a part of this drainage district is located in the Town 
of Wethersfield, and its outlet has always been through this 
town, it seems best to consider this area in conjunction 
with, and as a part of the drainage system of the Town of 
Wethersfield. 

The main outlet of the Franklin avenue district, which 
was constructed in 1880, was formerly located a short dis- 
tance north of the entrance to Wethersfield Cove, but in 1903 
this outlet was extended southerly for several hundred feet, 
at the request of the Town of Wethersfield, and now discharges 
into the Connecticut River at a point much further out from 
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shore^ wbere the water is deep and the ourrent 8wift| so that 
for several jears at leasts I cannot see how this sewage can be 
offensive or create a nuisance. I believe that the Town of 
Wethersiield will need sewerage facilities before the City of 
Hartford will be compelled to abandon its present method 
of sewage disposal for the Franklin avenue district. How- 
ever, it is well to consider the matter at this time in order to 
thoroughly understand, from a typographical standpoint, the 
relationship between the Franklin avenue drainage district^ 
formerly known as the " Great Swamp," and the Town of 
Wethersfield. 

Until 1722 that part of Hartford now served by the 
Franklin avenue sewer was drained by a brook which flowed 
through the Town of Wethersfield about where the Valley 
Bailroad now runs, and emptied into the Connecticut Eiver 
just above the Eocky Hill depot. 

On December 11, 1721, the selectmen of the Town of 
Wethersfield were instructed to " consider the advantages 
and disadvantages of turning the Brook by Dan'l Hose's cross 
the highway by Poke Hill into the Cove." On March 5, 1722, 
they reported " that according to all. we could see suitable to 
judge upon we judge and conclude that ye advantages of 
turning said brook as aforesaid would be, whether to the 
tOAvn or the proprietors, 10 times so great as ye disadvantages 
would be, they were thereupon ordered to do it, at the expense 
of the town." 

The new brook must have cut its way through the clay 
bank at Wethersfield avenue very rapidly, for on March 2, 
1783, the town rescinded its former vote and instructed the 
selectmen " to turn sd. water course into its ancient channel 
and do what they judge fitting for a convenient and safe 
road." They must have made a report to the eflFeot of "dam 
it we can't," for the " Folly," as the cut was thereafter called, 
continued to grow deeper and more dangerous in spite of 
votes, suits, acts of the General Assembly and oonmiittees 
ad libitum, until in 1801 a bridge was finally built at the 
present site at a cost of of $1,109.77. 
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The " Greati Swamp " in Hartford, which, was thus 
drained by Wethersfield, extended nearly to Morris street, 
and it is thus evident that the ancient and natural outlet for 
all of this territory is through the Town of Wethersfield. 
There is today a fall of 1 in 1,000 from the ancient level of 
the swamp at the " Folly '' to " Egypt,'' the section of Weth- 
ersfield where Middletown avenue crosses the brook. It is 
perfectly feasible, therefore, to build a trunk sewer with a 
minimum amount of digging tbrough this old vaUey. The 
right of way should be comparatively cheap. The grades are 
suitable and the ground is firm. It would be necessary to 
lift the sewage from the present level up to the new outlet, 
but I apprehend that pumps will be neceeeary no matter what 
is done, whenever the present outlet is abandoned, and the 
lift would not be excessive. Though I have not figured the 
comparative costs, I believe this to be the best location for 
an outlet sewer to drain the Town of Wethersfield, and it 
can easily be determined whether the cost to both city and 
town would not be less if co-operative action were taken, than 
if separate trunk sewers were built over any other routes. 
At present I believe it would. The section of Wethersfield 
naturally draining north through Franklin avenue is a part 
of this same ancient basin, and should logically be handled 
the same way, — by co-operation. Franklin avenue at the 
city line is so much lower than at Jordan Lane that it is im- 
practicable to drain it any other way. A sewer could be car- 
ried east, just south of the city line, and discharge into Folly 
Brook, but it would be such a nuisance that a filter plant 
would have to be established near the city limit, or else the 
sewage taken into the Franklin avenue outlet. 

A sewer will be necessary in the lower end of Franklin 
avenue at some time, to serve the present unsewered Hartford 
frontage, and this would be the natural and logiieal outlet for 
that portion of the Franklin avenue drainage area within 
the Town of Wethersfield. The land drainable through this 
outlet is a narow strip on each side of Franklin avenue, and 
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the new road which is practically its ext^ision. The maxi- 
mum number of feet of sewer which could be connected would 
be, in Franklin avenue 1,630; in Jordan Lane, to the east 
650 — to the west 1,000 ; in the New Eoad its full length, 
2,700 ; a total of 5,980 feet 

New streets may be opened at right angles to both the 
main roads, but their length would seldom exceed 1,000 feet, 
and in most cases be much less. Without having measured 
the area of the watershed 1 think it Would be impossible to 
lay out more than 13,000 feet of new streets, and probably 
not one-third of that number will ever be built North of 
Jordan Lane the streets would naturally develop parallel to 
Franklin avenue, and thus drain by different routes. But 
even estimating on the maximum development of this area, 
the discharge of sewage and ground water would not be suf- 
ficient to require a very large pipe at the city line. 

I would certainly recommend that the City of Hartford 
allow all of the sewage and ground water from this area to 
drain by gravity to the city line at Franklin avenue. 

The storm water question is a separate matter. Wethers- 
field ought to consider a sewer large enough to handle it, as 
there already is a 24-inch tile laid north from Jordan Lane 
for several hundred feet> and similar shallow storm water 
sewers can be provided whenever the district is built up 
enough to demand them. Hartford could permit an exten- 
sion of these sewers to Folly Brook where they would dis- 
charge without damage. 

IN CONCLUSION. 

As the detailed study of the east side flooding problem 
has been extended over several years under the direction of 
different council committees, I wish, at this time, to com- 
mend in the highest terms the faithful and efficient services 
rendered by all of the men who have served upon the various 
committees connected with this work. They have given un- 
sparingly of their time and energy, and have endeavored to 
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find the best possible solution of this difficult problem* I 
also wish to express my hearty appreciation of the services 
rendered by Mr. K. N. Clark, Mr. Henry Robinson Buck 
and Mr. Bobert A. Gaims. 

Eespectfully submitted, 

FEEDERICK L. FORD, 

City Engineer. 
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